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(54) CHIMERIC PROTEINS, HETERODIMER COMPLEXES THEREOF AND SUBSTITUTE FOR 
PLATELET 

(57) Integrin-lmmunoglobulin chimeric protein het- 
erodimer complexes in which the a-chain and p-chain of 
integrins have been associated in a stable state. These 
complexes are not only usable as drugs as such but 
also applicable to the assaying of binding of integrins to 
ligands and the detection of substances binding to 
integrins or those inhibiting binding of integrins to lig- 
ands. These comnplexes are also usable as diagnostic 
agents. It has been found that integrins isolated in a sta- 
bly associated structure would bind to extracellular 
matrixes under physiological conditions in the presence 
of plasma components, which indicates that integrins 
and, in its turn, extracellular matrix receptors might be 
usable as substitutes for platelets. 
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Description 

Technical Field: 

s [0001 ] The present invention relates to chimeric proteins consisting of an integrin and an immunoglobulin, their het- 
erodimer complexes, a production process thereof, their applications as drugs and reagents, etc. Furthermore, the 
present invention relates to medicinal application of isolated extracellular maxtrix receptors such as integrin-immu- 
noglobulin chimeric protein heterodimer complexes, as platelet substitutes. 

10 Background Arts: 

[0002] Various ceils have receptors which mediate the adhesion between a ceil and a cell and receptors which medi- 
ate the adhesion between a cell and an extracellular matrix, and these receptors play important roles in immune reac- 
tion, inflammatory reaction, development morphogenesis, wound healing, hemostasia cancerous metastasis, etc. By 

is separating and identifying the receptors which participate in these phenomena, the existence of so-called cell adhesion 
molecules has been clarified. Many of the molecules identified one after another are classified in reference to their 
structural features into integrin superiamily, immunoglobulin superfamily, select in family, cadherin family, etc. (Corfos, 
T. M. and Harlan, J. M., Blood, 84, 2068-2101 (1994)). Of these families, the immunoglobulin superfamily, selectin family 
and cadherin family mediate mainly the adhesion between a cell and a cell, while the integrin superfamily is the so- 

20 called extracellular matrix receptors which mediate the adhesion to extracellular matrices such as f toronectin and col- 
lagens. In addition, extracellular matrix receptors which do not belong to any of these adhesion molecule families 
include CD26 (DDPIV), CD44, GPIV, QPVI, GPIb-vWF. etc. CD26 is a receptor for collagens. and CD44 is a receptor 
for hyaluronic acid, f toronectin and collagens ("Adhesion Molecules" p. 32-42, Masayuki Miyasaka (1 991 ), Medical View 
(in Japanese)). Furthermore, it is reported that among the membrane glycoproteins (GPs) existing on platelets, GPIV, 

2$ GPVI, GPIb-vWF, etc. are also collagen receptors ("Platelet Receptors", p. 1 1 9-1 32, Minoru Ohkuma et al., (1 992), Kin- 
podo (in Japanese)). 

[0003] A receptor belonging to the integrin superfamily has a heterodimer complex structure in which two subunits, 
a-chain and p-chain as mutually different membrane proteins are associated with each other non-covalentiy (Hynes, R. 
O., Cell, 48, 549-554 (1987)). In the past, the integrin superfamily was classified into three subfamilies; 01 integrin, 02 

30 integrin and 03 integrin. Later, new 0 chains and a chains were discovered one after another, and presently eight 0 
chains (01, 02 03, 04, 05, 06, 07 and 08 and fifteen a chains (al, a2. a3, a4, a5, a6, a7, a8, a9, av, aU aM, aX, allb 
and aE) have been identified (Elner, S. G. and Elner, V. M. Inv. Ophtal. Vis. Sci.. 37, 696-701 (1996)). It is known that 
each 0 chain is associated with one to eight a chains, and as a result, 21 pairs of an a chain and a 0 chain, i.e., integrin 
molecules have been identified (Elner, S. G. and Elner, V. M., inv. Ophtal, Vis. Sci.. 37, 696-701 (1996)). They include 

35 a 401 (VLA-4, 01 integrin), aL02 (LFA-1, 02 integrin), aM02 (Mac-1, 02 integrin), allb03 (GPIIb/llla. 03 integrin). etc. 
now targeted for drug development (Drug and Market Development 6. 201 -205 (1995)). Many other integrins are also 
expected to have relations with diseases. 

[0004] The heterocfimer complex structure of an integrin plays an important role in binding to a ligand (Hynes, R. O., 
Cell, 48, 549-554 (1987)). For example, it is estimated that the ligand binding region on an integrin consists of both an 

40 a chain and a 0 chain (Hynes, R. O., Cell, 69, 1 1 -25 (1992)). The fact that integrins having the same a chain but asso- 
ciated with a different 0 chain, or integrins having the same 0 chain but associated with a different a chain are respec- 
tively different in substrate specificity (Elner, S. G. and Elner, V. M., Inv. Ophtal. Vis. Sci. 37, 696-701 (1996)) supports 
this assumption. On the other hand, it was reported that the a chains of some integrins have an sequence called an I 
domain consisting of about 1 80 amino acids inserted in the molecule, and data suggest that the I domain only could be 

45 bound to a ligand were reported (Ueda, T. et al., Proc. Natl. Acad. Sci. USA, 91, 10680-10684 (1994)). However, it was 
also reported that the I domain of an a domain and the integrin as its original heterodimer complex are different in the 
style of binding to a ligand (Kamata, T. and Takada, Y, J. Biol. Chem., 269, 26006-26010 (1994)). It is also not clarified 
yet whether such parameters as specificity and affinity to a ligand are identical. It is not reported that in the case of an 
integrin not containing the I domain, for example, in the case of a401 a partial structure only is bound to a ligand. 

so [0005] If any integrin isolated and prepared retains its heterodimer complex structure, hence the ligand binding capa- 
bility, it can be used for studying the style of binding to a ligand in a state close to nature. Furthermore, it can be used 
as it is as a drug and can also be used as a reagent for measuring the amount of a ligand in tissue or serum or as a 
material for searching for adhesion inhibiting compounds very usefully. However, isolating and preparing an integrin 
with its function retained is said to be very difficult One reason is that since the association between an a chain and a 

55 0 chain of an integrin is maintained non-covalently as desribed before, they are easily dissociated during isolation and 
preparation. Since an integrin is a membrane protein, the necessity of using a surfactant, etc. for solubilization is con- 
sidered to be a large cause in the dissociation of the complex. In other words, the non-covalent preservation of func- 
tional structure inhibits the preparation of such an integrin. 
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[0006] Impfteof the difficulty as described above, some cases were reported .in which an integrin heterodimer com- 
plex was isolated and prepared with its function retained. For cases of o2 P 1. o5fJ1 and avB3 ftwas nSSSI^Z 
binding to a ligand can be determined by totting a liposome incorporate an S£l ^uSS^^SSuS 
chromatography (Santoro. & A. at al.. Biochem. Biophys. Res. Comm.. 153. 217 223 (1988) SmTr TxcTS 
191-198 (1985). Pyteto. R. et aJ.. Method Enzymol.. 144. 475-489 (1987)). For oth* caseX ^It^iiJ^^ 

EL etal.. J. Bral. Chem.. 268. 20205-20210 (1993), HeaJy. J. M. et al., Biochemistry, 34. 3948-3955(1995)) Forfurthe 
other cases, was reported that if purified «vf>3 or a4B1 is coated on a plate, theblnding to a ligand can * 'SSJS 
(Charo, I. F. etal.. J. Cell Biol.. III. 2795-2800 (1990). Makarem. R. et al.. J. Biol Chem 269 400*401 wSETS 
. Mould. A. etal., J. Biol. Chem.. 269. 27224-27230(1994)). Rrirtt^S^iSSl^Kal? 

speciftc antibody, the bnxfing to a ligand can be determined (Gulino. D. et al.. Eur. J. Biochem., 227 10*1 1 5 flST 
These peases suggest that to exert the function of a purified integrin, its heterodimer corn^ must be bouid to or 
T^^^Z' ^J reaS ° a . Carrier is to * necessary is that sincTa himeter^?i« 

tothe inally stated case only a molecule with a heterodimer complex structure is selected using a complex aotcWcMn 
bodyun a design to determine the binding in a state where both the chains are not dissociated ffrom 2? JE^ 

frv^toa \^^n^^^na^H^l^^^^^n^^^'^r^!^^'^^^^^^^^^^^^^^^^^' e' ^^P^ ellows the determination of the bond- 

Sfem StSSS £?> i' 9 I" 16 * 8 ' i0nS We " With0Ut USin9 an V <*™ <«* * ^ ai.. Eur. jX 
chem.. 225. 975-984 (1994)). In this case, the surfactant added in the process of purification olavs a rale similar to *»♦ 
al a liposome acting as a carrier. For a further other case, it was repcrte^an affw SerodfoTe cl 

t£ET* * S6ne mani ^ on is tound to « "9e™* (Berman. P. W. et ZT&iS£T5FSm 
(1993 ^ These cases do not suggest the necessity of any carrier as described before, birt tile dS'rrtaae 
fS°T - T^' 88 in 8 "eterodimer complex is retained non-covalentiy is not proved 98 ** *" 

pS u£ V^S^St^S^ rl 6 " 1 COnSiStinfl ° fadandan ™™noglobulin is disclosed (Japanese 
patent Uid-Open (Kbkai) No 8-507933), but only the result of immune precipitation is reoorted without J,!ir 
binding toe ligand. Furthermore, since a . chain is not expressed in the Te 
binding between an a chain and a 6 chain remains non-covalent 'mmunogioounn, the 

*' XL^JSl^ If mQ T ** Sny '"If 9 "" ^ en a chain and a p chain structurally stably associated and with 
, .to fo^on retained has never been successfully prepared. That a complex structure is unstable restricts TtESZ 

., [0010] Of the molecules belonging to the integrin superfamily. integrin a2pi is an extracellular matrix recentor faunH 
to be expressed in Tcells. platelets, etc. activated for long time However, it was rep£SS£^5? Jn*E£«7 

Sis^CdTtS set tr* T •* ^ mat ^^onrSrSes^x.^ss 

cells is bound to both collagens and laminins (Elices. M. J. et al., Proc Natl Acad Sci ij«?a «« oav^in^wlu 
anditis speculated that the function of «2p1 becomes different fo^Ss * ' (1989,)> 

[001 1] In relation to the conditions of diseases, there are reports to suggest that integrin o2B1 olavs an imnnrw mil 

i /o, in i-i 1 is (1991) Chan, B. M. C. eta.. Science 251 1600-1605 mqqiu F..r*k A ,~^~ u ' ^ . 

the analysis of piatelet function of patients wHh m^JS^'^^^^ X£fS£i 
integrin «201 1 has dose relation wHh the first step of hemoatasis and ^arri^splac^Z^eSTK^^ 
Nature 318 470-472 (1985)). Though the relations of integrin «2p1 with oonmo^Z^^^i^ 
any medical application of using the integrin o2 P 1 protein and other isolated extract ar^JSSE!^ !T 

[0012] On the other hand, the necessity for artificial substitutes of platelets used as blood preparations in the clinical 
Disclosure of the Invention: 

[0013] Thepresent invention relates to chimeric proteins in which the a chain anH « rh a ,« *~ w~ 
m^forle^^ 

method for testing the binding of an integrin-immunoglobulin chimeric protein heterodimer ? 
™«*»» «*«, p**, heterodimer c^pto, „ ,r» <*,, ^tS^x^ZT^S: 
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ingredient 

Brief Description of the Drawings: 
[0014] 

Fig 1 shows that a4 • IgQ heavy chain-p1 • IgG heavy chain chimeric protein heterodimer complex is bound to 
VCAM-1 expressing cell, and that the binding is inhibited by an anti-integrin antibody or EDTA, a cationic cheating 
agent. 

Fig. 2 shows that a4 • IgQ heavy chain-pi • IgQ heavy chain chimeric protein heterodimer complex is bound to CS- 
1 peptide, and that the binding is Inhibited by an anti-integrin antibody or EDTA, a cationic cheating agent 
Fig 3 shows that the binding between a4 • IgG heavy chain-p1 IgG heavy chain chimeric protein heterodimer com- 
plex and CS-1 piptide is inhibited by GPEILDVPST, and is not inhibited by any other peptide. 
Fig. 4 shows that a2 • IgG heavy chain-pigG heavy chain chimeric protein heterodimer complex is bound to a col- 
lagen, and that the binding is inhibited by an anti-integrin antibody and EDTA. a cationic cheating agent 
Fig. 5 shows that o2 • IgQ heavy chain-p1 IgQ heavy chain chimeric protein heterodimer complex liposome is bound 
to a collagen in the presence of plasma. 

Fig. 6 shows that the binding of a2*lgG heavy chain-pllgQ heavy chain chimeric protein heterodimer complex 
liposome to a collagen is inhibited by an anti-integrin antibody or EDTA. a cationic chelating agent. 

The Best Embodiments of the Invention: 

[00151 The extracellular matrix receptors In the present invention refer generally to the receptors which mediate the 
adhesion between a cell and an extracellular matrix. The receptors include the integrin superfamily having a het- 
erodimer complex structure in which an a chain and a p chain are non-covalently associated with each other as two 
membrane proteins (Corlos. T. M. and Harlan. J. M. Blood, 84, 2068-2101 (1994)), and other receptors such as CD26 
(DDPIV), CD44, GPIV, GPVI, GPb-vWF. etc. The integrins in the present invention refer to molecules belonging to the 
integrin superfamily, and also include the isomers of the molecules belonging to the family. The a chains of the present 
invention include 15 a chains, i.e., a1, a2, a3, a4, aS. a6, a7, a8, a9, av, aL, aM, aX, allb and aE, and among them, 
<x4 and a2 are preferable, though preferable a chains are not limited to them. The p chains of the present invention 
include eight p chains, i.e.. pi, P2. p3, p4, p5. p6, p7and p8 and among them, p1 is preferable, though preferable p 
chains are not limited to it The integrin molecules as pairs respectively consisting of an a chain and a p chain include 
the twenty one integrins stated in Elner. S. G. and Elner, V. M., Inv. Ophtal. Vis. Sci., 37, 696-701 (1996), though not 
limited to them. 

[001 6] A chimeric protein consisting of the a chain of an integrin and the heavy chain or light chain of an immunoglob- 
ulin refers to a molecule in which the extracellular region of the a chain of an integrin is bound to the constant region of 
the heavy chain or light chain contained an immunoglobulin. In this case, a chimeric protein in which N terminus side of 
the protein is integrin molecule and then connected to an immunoglobulin molecule side by side is preferable. A chi- 
meric protein consisting of the p chain of an integrin and the heavy chain or light chain of an immunoglobulin refers to 
a molecule in which the extracellular region of the p chain of an integrin is bound to the constant region of the heavy 
chain or light chain contained in an immunoglobulin. Also in this case, a chimeric protein in which N terminus side of the 
protein is an integrin molecule and then connected to an immunoglobulin molecule side by side is preferable. In either 
case of a chain or p chain, a chimeric protein bound to the heavy chain of an immunoglobulin is preferable. 
[0017] The isotype of the immunoglobulin to be bound to the a chain or p chain is not especially limited. Any of IgG, 
IgM, IgA and IgE can be used, but it is preferable to use IgG. The subclasses of IgG include lgQ 1( lgG2, lgG3 and lgG4, 
but it is preferable to use IgG,. Furthermore, it is possible to use a molecule with a diner structure having a disulfide 
bond between molecules instead of the immunoglobulin. 

[0018] In the present invention, a molecule in which a chimeric protein consisting of the a chain of an integrin and the 
heavy chain or light chain of an immunoglobulin and a chimeric protein consisting of the p chain of the integrin and the 
navy chain or light chain of the immunoglobuline are associated with each other is called an integrin-immunoglobulin 
chimeric protein heterodimer complex. In this case, a combination consisting of a chain • immunoglobulin heavy chain 
(which means a chimeric protein consisting of an a chain and the heavy chain of an immunoglobulin; hereinafter this 
applies) and p chain * immunoglobulin heavy chain, a combination consisting of a chain • immunoglobulin heavy chain 
and p chain -immunoglobulin light chain, and a combination consisting of a chain • imminoglobulin light chain and 0 
chain • immunoglobulin heavy chain are preferable. A combination consisting of a chain • immunoglobulin heavy chain 
and p chain • immunoglobulin heavy chain is more preferable. 

[0019J In the integrin-immunoglobulin chimeric protein heterodimer complex of the present invention, the a chain can 
be a1 . a2, a3. a4, a5, a6, a7, a8, a9, av, aL. aM, aX, allb or aE, and the p chain can be pi, P2, p3, p4, p5. p6, p7 or 
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p8, It is preferable that trie a chain is a4 or o2 and that the p chain is p1, though preferable chains are not limited to 
them. 

[0020] The process for preparing an irtegrin-immunogloburin chimeric protein heterodimer complex is described 
below, but the process is not limited thereto. 

5 [0021] A DNA coding for the a chain and p chain of an integrin can be obtained using the information of known cONA 
sequences by such a method as gene amplification based on the PCR method, cDNA cloning or ONA synthesis. For 
example, the DNA sequences of a4 and pi are already reported in literature (Takada. Y etal., EM BO J.. 8. 1361-1368 
(1989), Scott Argraves, W. et a!., J. Cell Biol., 105. 1 183-1190 (1987)). A ONA coding for the a chain and p chain of an 
integrin can also he obtained by the expression cloning using an antibody, etc. For binding to a DNA coding for the con- 

io start region of an immunoglobulin, it is desirable to take out a DNA coding for the extracellular portions only of the a 
chain and p chain of an integrin. For this purpose, it is preferable to use the PCR method and DNA synthesis. The extra- 
cellular portion of either an a chain or p chain refers to the polypeptide sequence on the N terminus side from the por- 
tion speculated to be the transmembrane portion. Its partial sequence can also be used as far as the ligand binding 
capability is retained, but it is preferable to use most of the portion considered to be an extracellular region. For taking 

is out a DNA, it is necessary to adjust for adaptation of frames after linking to a DNA coding for an immunoglobulin. For 
example, this can be achieved by modifying the primer when a DNA fragment is taken out by the PCR method. In this 
case, it is desirable to design for ensuring that amino acid modification is not caused by the base substitution of the 
primer. However, amino acid substitution is allowed as far as the function of the chimeric protein is not changed. For 
obtaining a DNA by chemical synthesis, the purpose can be achieved by designing a sequence to ensure the linking to 

20 a DNA coding for an immunoglobulin. In the case of cDNA, a DNA capable of being bound to a DNA coding for an immu- 
noglobulin can be prepared by using DNA fragmentation and a synthetic DNA. 

[0022] Then, a DNA coding for an immunoglobulin is prepared. In the present invention, it is desirable to use DNAs 
coding for the heavy chain and light chain of a human immunoglobulin, but DNAs coding for an immunoglobulin of 
another animal species can also be used. The preparation of a DNA coding for human igG is already reported (Ellison, 

25 J. W. et al., Nucleic Acids Res., 10, 4071-4079 (1982)), but the preparation is not limited to this method. Any method 
similar to the above mentioned method for preparing DNAs coding tor the a chain and p chain of an integrin can also 
be used. In the present invention, for the heavy chain of a human immunoglobulin, it is preferable to use a genomio 
DNA, but a cDNA can also be used. As the DNA for the heavy chain of a human immunoglobulin, it is preferable to use 
a portion coding for the hinge region, CH2 region or CH3 region, but a DNA coding for the entire constant region of CH1 

30 ; ' CH3 can also be used. For the light chain of an immunoglobulin, a DNA coding for the CL region is used. Finally, a 
, DNA coding for the extracellular portion of an a chain or p chain and a DNA coding for the constant region of human 
p immunoglobulin heavy chain are linked with in frame. The obtained DNA codes for a polypeptide starting from the 
methionine of translation initiation and having the signal sequence of the a chain or p chain of an integrin, its extracel- 
lular region and the constant region of human immunoglobulin heavy chain linked in this order. 

35 [0023] The DNA coding for a chimeric protein consisting of the a chain of an integrin and the heavy chain or light chain 
of an immunoglobulin, or the DNA coding for a chimeric protein consisting of the p chain of an integrin and the heavy 
chain or light chain of an immunoglobulin respectively obtained in the above is functionally linked in a proper expression 
control sequence, to obtain a recombinant vector. The general methods concerning gene recombination such as the 
method for preparing the recombinant vector, the method for transfecting it into a cell are described in a published book 

40 ("Molecular Cloning", Sambrook et al., (1989) Cold Spring Harbor Lab. Press, New York), but the methods are not lim- 
ited to those stated there, in the present invention, it is desirable to use an expression control sequence suitable for pro- 
tein expression in animal cells. For example, for manifestation of insect cells, polyhedrin promotor, p10 promotor, etc. 
are generally used as expression control sequences, and for expression of other animals' cells. SRa promotor, cytome- 
galovirus derived promotor, simian virus 40 derived promotor, polyhedrin promotor, p10 promotor, etc. are used. How- 

45 ever, the expression control sequences are not limited to them. In the present invention, it is preferable to use SRa 
promotor. 

[0024] If the obtained recombinant vector is transfected into a cell, a cell capable of producing an integrin-immu- 
noglobulin chimeric protein heterodimer complex can be obtained. In this case it is preferable to use an animal derived 
ceil as a host. For example, COS cell (simian renal cell). CHO cell (Chinese Hamster ovarian cell), Sf9 (insect cell), etc. 
so are generally used as hosts. Furthermore, myeloma cells such as P3U1 and Y3 can also be used. Other established 
cell lines and cloned'cells can also be used, but the cells used as hosts are not limited to them. In the present invention, 
it is preferable to use a CHO cell. 

[0025] It is known that the methods for transfecting a recombinant vector into a cell include the lipofectin method, cal- 
cium phosphate method, electroporation method, etc., and any of the methods can be used. The method is not limited 
55 to them. It is preferable that when a cell is transfected by using a recombinant vector, a recombinant vector for expres- 
sion of a chimeric protein consisting of the a chain of an integrin and the heavy chain or light chain of an immunoglobulin 
and a recombinant vector for expression of a chimeric protein consisting of the p chain of the integrin and the heavy 
chain or light chain of the immunoglobulin are transfected into the cell one after another using different drug resistance 
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markers. The recombinant vectors can be transfected in any Oder or simultaneously. It is desirable that the two recom- 
binant vectors to be transfected are vectors tor expression of a combination consisting of a chain • immunoglobulin 
heavy chain (which means a chimeric protein consisting of an a chain and the heavy chain of an irnmunoglcbuiin; here- 
inafter this applies) and p chain • Immunoglobulin heavy chain, or a chain • immunoglobulin heavy chain and p 
5 chain • immunoglobulin light chain, or a chain • imminoglobulin light chain and 0 chain • immunoglobulin heavy chain. 
Any of these combinations can be adopted, but a combination of recombinant vectors for expression of a chain • immu- 
noglobulin heavy chain and p chain • immunoglobulin heavy chain is desirable. 

[0026] In any transfection method and any combination of vectors, it is important to select a ceil which is transfected 
by the two recombinant vectors and produces a chimera protein consisting of an a chain and the heavy chain or light 

w chain of an immunoglobulin and a chimera protein consisting of a p chain and the heavy chain or light chain of an immu- 
noglobulin simultaneously almost by the same amounts. This can be achieved by measuring the amounts of the chi- 
meric protein consisting of an a chain and the heavy chain or light chain of an immunoglobulin and a chimeric protein 
consisting of a p chain and the heavy chain or light chain of an immunoglobulin produced in the cultured supernatant 
solution of the cell transfected by the recombinant vectors. For measurement for example, the transfected ceil can be 

is cultured in a mecfium containing 35 S according to any publicly known method, for labeling the proteins, and the amounts 
of the chimeric protein consisting of an a chain and the heavy chain or light chain of an immunoglobulin and a chimeric 
protein consisting of a p chain and the heavy chain or light chain of an immunoglobulin existing in the cultured super- 
natant solution can be estimated by immunoprecipitation using an anti-a chain antibody or an anti-p chain antibody 
respectively. As another method, the amounts the chimeric protein consisting of an a chain and the heavy chain or light 

20 chain of an immunoglobulin and a chimeric protein consisting of a p chain and the heavy chain or light chain of an immu- 
noglobulin existing in the cultured supernatant solution can be estimated according to the ELISA method using an anti- 
human immunoglobulin antibody and an anti-a chain antibody or an anti-p chain antibody. Anyway, it is preferable to 
select a done which produces almost the same large amounts of the chimeric proteins of the a and p chains in the cul- 
ture supernatant , for preparing an integrin-immunoglobulin chimeric protein heterodimer complex. The methods for 

25 labeling proteins, the methods of immunoprecipitation and the general methods of ELISA are described in a published 
book ("Antibody" Harlow, E., and Lane, D. (1988), Cold Spring Harbor Lab. Press, New York), but the methods are not 
limited to them. Any other method can also be used for detecting chimeric proteins. 

[0027] The obtained transfected cell can be cultured according to a general cell culture method, to produce an 
integrin-immunoglobulin chimeric protein heterodimer complex. It is preferable that the medium contains about 5% of 
so serum of a low immunoglobulin concentration, but any generally known serum-containing medium or a serum-less 
medium can also be used. After completion of cell culture, the cells and solid matter are removed by such operation as 
centrifugation, and the culture supernatant containing an integrin-immunoglobulin chimeric protein heterodimer com- 
plex is collected. 

[0028] H can be estimated that the cultured supernatant solution contains not only the integrin-immunoglobulin chi- 
35 meric proteins in which the chimeric protein consisting of an a chain and the heavy chain or light chain of an immu- 
noglobulin and a chimeric protein consisting of a p chain and the heavy chain or light chain of an immunoglobulin form - 
a heterodimer complex, but also the chimeric protein consisting of an a chain and the heavy chain or light chain of an 
immunoglobulin and a chimeric protein consisting of a p chain and the heavy chain or light chain of an immunoglobulin 
which do not form the heterodimer complex. However, since the molecules other than the heterodimer complex cannot 
40 be bound to a Jigand, the supernatant solution can be used as a reagent for testing the binding to a ligand or cell, or 
searching for a substance inhibiting the binding between an integrin and a ligand, or for searching for a substance capa- 
ble of being bound to an integrin, or for measuring the ligand amount of an integrin. These methods of utilization are 
basically the same as those for using a purified integrin-immunoglobulin chimeric protein heterodimer complex 
described later. 

46 [0029] An integrin-immunoglobulin chimeric protein heterodimer complex can be purified by an established method 
using a protein A column chromatography by use of the nature of the immunoglobulin portion. Furthermore, affinity 
chromatography using an antibody against the a or p chain can a so be used. Moreover, the purification can also be 
achieved by affinity chromatography with a ligand bound to a carrier. General chromatographic methods can also be 
used in combination tor the purification. If publicly known cases in which integrin molecules are purified by these meth- 

so ods (Pytela, R. et ah, Methods Enzymol., 144, 475-489 (1987), Santoro, S. A. et al.. Biochem. Biophys. Res. Comm 
153, 217-223 (1988), Charo. I.F. et al., J. Cell Biol., 111, 2795-2800 (1990), Makarem, R. et al., J. Biol. Chem. 269 
4005-401 1 (1994), Pfaff, M. et al., Eur. J. Immunol., 225, 975-984 (1994), Gulino, D. et al.. Eur. J. Biochem., 227, 108- 
115 (1995). etc.) are applied, the purification of an integrin-immunoglobulin chimeric protein heterodimer complex can 
be achieved 

55 [0030] A purified integrin-immunoglobulin chimeric protein heterodimer complex can be identified as a protein show- 
ing at least one band under non-reducing condition and at least two bands under reducting condition by SDS-PAGE It 
can also be confirmed from rt. that the heterodimer is linked by the disulfide bond between immunoglobulin heavy 
chains. It sometimes occurs that a plurality of bands are detected under reduction, but this is considered to be probably 
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S t SZZ^fS? ured by similar method A detection method «* ^ siiiSK z £ 

7J?£*JZ^ T^ Furtnermore ' ^ reagent which can recognize a complex or ligand labeled by a Am? 
Sr ,. D .e t ,.Proc 

eSer ^^^^2 £S SET ^^.obuHn chimeric protein net- 
a body fluid or tissue. can also be used as a method for measuring the amount of an integrin ligand in 

[0036] Moreover, the integrin-immunoglobulin chimeric protein heterodimer comptexes of the present invention can 
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also be used as drugs. The present invention has clarified that irrtegrins and other isolated extracellular matrix receptors 
can be used as platelet substitutes. 

[0037] An extracellular matrix receptor preferably used as a platelet substitute is an integrin. The a chain of the 
integrin can be a1 , a2, a3, a4, a5, a6, a7, a8, a9, av, aL, aM, aX, a I lb or aE, and among them, a2 is preferable. The 

5 p chain can be pi , p2, p3, 04. 05, p6, p7or p8, and among them. p1 is preferable Integrin a2p1 is more preferable. The 
receptor source for isolation can be a tissue or cell expressing an extracellular matrix receptor, or a dissolved mem- 
brane fraction of a receptor expressing cell prepared by gene manipulation, etc It is more preferable to design for 
obtaining a soluble protein by modifying a receptor gene by gene recombination, and to use the cultured supernatant 
solution of the cells capable of producing it as a source. Furthermore in the design of the soluble protein, it is preferable 

10 that the functional structure of the extracellular matrix receptor is retained. For example, it is desirable to use an integrin- 
immunoglobulin chimeric protein heterodimer complex obtained by modifying the heterodimer structure of an integrin 
to allow its a and p chains to be covalently associated with each other. As the integrin-immunoglobulin chimeric protein 
heterodimer complex, it is preferable that the a chain of the integrin is a1 , a2, a3, a4, a5, a6, a7, ad, a9, av, aL, aM, 
aX, al lb or aE, and among them, o2 is more preferable. Furthermore, it is preferable that the p chain is p1 , 02, p3, p4. 

is p5, P6, p7 or p8, and among them, p1 is more preferable. It is further more preferable that the a chain is a2 and that the 
P chain is pi . The platelet substitute of the present invention is described below mainly in reference to a typical extra- 
cellular matrix receptor, integrin a2pi -immunogloiublin chimeric protein heterodimer complex, but the present invention 
is not limited thereto or thereby. 

[0038] To confirm the applicability of a purified integrin-immunoglobulin chimeric protein heterodimer complex as a 
20 drug, the purified protein itself is used fa examining its pharmacological activity. For obtaining higher capability of being 
bound to an extracellular matrix it is more preferable to use an integrin-immunoglobulin chimeric protein heterodimer 
complex bound to a carrier such as a lipid or protein polymer, etc.. but the present invent ion is not limited to this 
method. 

[0039] For use as a platelet substitute, it is preferable to bind an integrin a2pi -immunogloiublin chimeric protein het- 

25 erodimer complex to a liposome covalently according to the method stated in a report (Martin, F. J. et al.. Biochemistry, 
20, 4229 (1981)). The carrier can also be any other drug carrier than a liposome as far as its use for drugs is permitted. 
If a liposome is used as the carrier, the liposome is prepared according to the composition and method stated in a pub- 
lished book "Preparation and Experiments of Liposomes (in Japanese)", Oku, N. (1994), Hirokawa Shoten), but a pref- 
erable method is such that the epitope bound to the extracellular matrix of an integrin o2pi -immunogloiublin chimeric 

30 protein heterodimer complex is exposed outside the liposome membrane. 

[0040] For confirming that an integrin a2p1 -immunogloiublin chimeric protein heterodimer complex is bound on the 
prepared liposome carrier, a flow cytometer is used. The reagents which can be used for recognizing the integrin o2pi - 
immunogloiublin chimeric protein heterodimer complex include an anti-integrin o2 antibody, anti-integrin p1 antibody, 
anti-human immunoglobulin antibody, etc. If the antibody used is f luorescently labeled, it can be used tor determination 

35 directly, but if it is not f luorescently labeled, a secondary antibody which recognizes the immunoglobulin class of the ani- 
mal species used for preparing the antibody is used as a fluorescent label. As a further other confirmation method, the 
integrin a2pi -immunogloiublin chimeric protein heterodimer composite itself can be labeled by an enzyme or radioiso- 
tope, etc., for confirmation in proper combination with a color dye or radioactivity measuring instrument etc. 
[0041 ] To examine the extracellular matrix binding capability using an integrin o2pi -immunogloiublin chimeric protein 

40 heterodimer complex liposome, it is preferable to suspend the integrin o2p1 -immunogloiublin chimeric protein het- 
erodimer complex liposome into a buffer with a physiological cation concentration or plasma. The buffer with a physio- 
logical cation concentration refers to a buffer containing at least cations such as Mg ions or Ca ions and adjusted to 
about neutrality. The plasma is prepared by processing the Wood collected in the presence of an anticoagulant, accord- 
ing to a general plasma preparation method. As the anticoagulant, tor example, heparin or EDTA solution can be added 

45 by sufficient units. A marketed normal plasma, coagulation factor deficient plasma or serum, etc. can also be used. 
However, if the anticoagulant used lowers the cation concentration, cations are added to achieve a physiological con- 
centration later. Then, the integrin a2p1 -immunogloiublin chimeric protein heterodimer complex liposome is mixed with 
an extracellular matrix or its fragment coated on a carrier tor a certain time, to judge whether binding takes place. It is 
preferable that the coating of the extracellular matrix or its fragment as a solid phase is achieved by using a plastic plate, 

so etc., but marketed beads tor coating an extracellular matrix as a solid phase, etc. can also be used. When a collagen is 
used as the extracellular matrix, any animal species and type can be used. The binding reaction between an integrin 
o2pi -immunogloiublin chimeric protein heterodimer complex liposome and an extracellular matrix is effected according 
to a general method adopted tor observing the adherence reaction of platelets. In many cases, they are allowed to 
stand mainly in a static system for a certain time, to induce binding to the matrix, but it is preferable to apply a shaking 

55 or shear stress, etc. 

[0042] The integrin a2pi -immunogloiublin chimeric protein heterodimer complex liposome is bound to an extracellular 
matrix under the conditions as described above, and the amount of binding is measured by applying the above men- 
tioned ELISA method using an anti-human immunoglobulin antibody. For more accurate determination, it is desirable to 
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^2" i r ^f abe ! ed incor P° fated into *• liposome beforehand, the amount of the liposome bound to the 
S?*!U ^ ^"f 88 ""a*** Puthernwre. to qualitatively judge the birKting^^^rVdSree 
^TZll? "Ti! * tof reCOflnUino *• o2PMmmunoglolublir , chimeric proX 

erod.nw complex on the bound liposome can be combined with a color dye. etc.. to dye the portions where the lioo- 
^fj?!^ ' S mo l e P re,erab,ethal senerally used tissue antibody dyeing method is used to use a peroxidase 
labeled *rtfcody against the .ntegnn o2pi-immunoglolublin chimeric protein heterodimer complex and diairtnobenzj- 

^ZrlSl^J^! 19 ^^^ m6th0d ' 8 001 to it As a further other method, the area covering the 
extracellular matrix can be obtained as a covering rate using an image processing analyzer. 

[0043] Methods for examining the hemostasis of platelets indude testing the adhering capability of platelets to the 
extracellular matnx and the agglutination capability induced by a collagen (-Handbcok on^Ex^S^ ScS 

215S Tg^rSoi f^R uMake, p M r F z i"* M - (1987) - Ya9i Sho,en - **** sa ■ <2 

46. 913-920 (1986). Lethagen. & and Rugarrn. P.. Thrombo Haemost. 67. 185-186 (1982)1 Esoeciallv the adh«rinn 
capability of platelets to the extracellular matrix is an Wicator of primary he^ 

TZT^T* SUt VHP* **J7? a buffer wrth l^^TZTe. 

whether or not the .ntegnn a2B1-.mmunoglolubl.n chimeric protein heterodimer complex liposome obtained in the 

?^™T° n 080 b6 J fUnCtonal SUbStitUt0 <* P tetele,s reference* b^ SCl £ 

SlrtSon ^ 10 4,18 SX,raCe " l,lar m " Wx iP 1,19 6XiStenCe 0f ^ «™P°"«<«s * at a^K Sn 

X ^ !? bindi " 9 capabi,it y 01 me inte 0 rin «2P1 -immunoglolublin chimeric protein heterodimer complex liposome 

tSSfHF"* m6 T to !" eXtraC8,,Ular in fte - »e Plasma conpSSZJSTSJ 

SALES'! T 8Ub8WUt8 - T>,8r8tore - * 080 be as a * era P** c » Preventive agent 

STs^S * 9 ^ 6118 to P,atele, abnwmal «y- «* ateo widely as a platelet trans- 

as [0045] Similarly the integrin a281 -immunoglolublin chimeric protein heterodimer complex liposome obtained in the 

SZ!'^^ p 8 8 T* ° f Pr6Ventive ^ tor conditi0 " 8 01 diseas «* endXfa «S 

disorder is a problem. For example, it was reported that in the prognosis of PTCA (percutaneous coronar3enosS 
the excess,ve accumulation of platelets on the extracellular matrix exposed by ballL ca^ 

uTSim^^ 

ubHn chnmric protein heterodimer complex liposome to cover the extracellular matrix was confirmed, and this effect can 
r*|uce the excess™^ 

a2 P 1 ..mmunoglolub .n chimeric protein heterodimer complex liposome is labeled by a medically Llomble umeSS 3 

more if a drug is endosed m the liposome, it can also be applied to the targeting therapy for a local in urol region 

invention fe used » a platelet substitute, fre administration paths indude irfUsloabL»nYus adrrT»n etc aS 
it s ^ually used by being suspended in any physiologically suitable solution such as a salt solution a plLma et Tit 
Hi 8 US ^ 8l0n8 ° r . 8180 Combinat,on another chimeric protein heterodimer eompTSft «S ex^cetia 
matnx receptor or its immunoglobulin. It can also be used together wHh another drug mZgM TplSeS *Z 
dose is properly selected to suit the symptom age. body weight etc. and can be 0.1 mg to 10 g per d£ SSSSZt 
of the protein for an adult, being able to be administered at a time or in several times. I can also be mtaed ^h^«, 
maceutically allowed earner or excipient, etc., to be applied locaJly to the injured Sonls an ex^e^aSe'd drua' 

Examples 

[0047] To describe the present invention in more detail, examoles are ah/en Mnm Tho rtfl n OM i * 
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Example 1 

Construction of human IgQ 1 heavy chain expression vector 



[0048] As human IgQ t genome gene, a clone identical with reported base sequence information (Ellison J W et al 
Nucleic ^dsR^., 10, 4071^79 (1982))was acquit 

zation cDNA probe based on the sequence information. This was used as the templaS 
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amplifying the DNA fragment containing the hinge region (H) and the constant region portions (CH2 and CH3) of human 
IgGj gene, a DNA oligomer shown in sequence No. 4 of the sequence table (hereinafter a sequence No. of the 
sequence table Is simply called a sequence No.) with BamH I restriction site and a DNA oligomer shown in sequence 
No. 5 with Xba I restriction site were synthesized. 

5 

S' -GCCGATCCCCACCTGCTCGAAGCACGCTCAG-3* (Sequence No. 4) 
5'- CCTCTAGACGGCCCTCGCACTCATTTA-3' (Sequence No. 5) 

10 



[0049] The template DNA, primers, dNTPs (an equimolar mixture of dATP, dCTP, dGTP and dTTT) and Taq polymer- 
ase (Takara) were mixed in a PCR buffer (100 mM Tris-HCI, 500 mM KCI, 1 5 mM MgCI 2 , 0.01% gelatin, pH 8.3), and in 

is a thermal cyder (Peritin Elmer Cetus), the mixture was treated at 94 °C for 1 minute for DNA denaturation, at 58°C for 
2 minutes for annealing the primers and at 72°C for 3 minutes for elongating the primers. This treatment was performed 
30 cycles. The amplified DNA was digested by restriction enzymes BamH I and Xba I, and the DNA fragment was puri- 
fied by 1% agarose gel according to a general method ("Antibody", Harlow, E. and Lane, D. (1988), Cold Spring Harbor 
Lab. Press, New York). It was linked, using a T4DNA ligase. with a large DNA fragment of pBluescript$K(+) (STRATA- 

20 GENE) purified and digested by restriction enzymes BamH I and Xba I. The plasmid DNA was used to transform 
Escherichia coli (JM109), and the transformant was selected, to obtain a plasmid DNA (IgGi Bluescript). Then, expres- 
sion vector pcDL-SR a296 was digested by restriction enzyme BamH I, and blunted at the termini by T4DNA polymer- 
ase treatment and a Not I linker was linked. The large DNA fragment obtained by digesting it by restriction enzymes 
Not I and Xho I and the small DNA fragment obtained by digesting \gO-i Bluescript by restriction enzymes Not I and Xho 

25 I were purified according to a general method, and linked by T4DNA ligase. It was transformed into Escherichia coli 
(HB101) , and the transformant was selected, to obtain a plasmid DNA. Hereinafter this plasmid (IgG jSRa) is called 
human lgG 1 expression vector. In the following examples, since the basic protocol of gene manipulation is the same as 
above, the description will be simplified. 

30 Example 2 

Construction of integrin a4 • IgG heavy chain chimeric protein expression vector 

[0050] The DNA fragment coding for the extracellular portion of integrin a4 was obtained by cloning based on reported 
35 cDNA sequence information ffekada. Y. et a).. EMBO J., 8, 1361-1368 (1989)). The restriction site EcoR I of 1801- 
base-position of sequence No. 1, the restriction site Stu I of 1 12-base-position and the restriction site BamH I of 2949- 
base-position were used for linking the region from the N terminus translation initiation site to Stu I cut site as <x4-1 , the 
region from Stu I cut site to EcoR I cut site as a4-2, and the region from EcoR I detached site to BamH I detached site 
as a4-3. The detailed methods are described below. 
40 [0051 ] The portion coding for a4-1 was designed to be cloned by linking the DNA oligomers of sequence Nos. 6 to 9, 
and the DNA oligomers shown in sequence Nos. 6 to 9 were synthesized. For the sequence Nos. 6 and 7, restriction 
site Xba I was added on the side to code for the N terminus, for linking to a vector. Furthermore, compared with the 
known sequence information, the bases at the 60-, 63- and 64 -positions were substituted from C to T, C to A and C to 
G respectively, and the bases at the 1 12- and 1 14-positions were substituted frseom C to A and C to G respectively. 
45 Because of substitution at the 1 12- and 1 1 4-position, restriction site Stu I was inserted on the side to code for the N 
terminus of sequence Nos. 8 and 9. The 5* termini of the synthesized oligomers were phosphated and annealed, and 
were linked using T4DNA ligase. After completion of linking, restriction enzymes Xba I and Stu I were used for cutting, 
and electrophoresis was effected by 5% agarose (NuSieve GTGagarose, FMC) gel. The intended DNA fragment (<x4- 
1) of about 1 20 bp was cut out and purified. 

50 
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Example 3 

Construction of p1 • IgG heavy chain chimeric protein expression vector 

s [0055] The Rr^ of hurnanftoroblast cell line MRM^ expressing cell was separated, 

and oligo dT cellulose column was used to purify PolyA (+)RNA. Based on it. a single stranded cDNA was synthesized 
using a reverse transcriptase, and used as the template for PCR. As primers, two DNA oligomers of sequence Nos. 1 4 
and 15 with BamH I site (sequence No 15) inserted on the side coding for C terminus were synthesized accorcfing to 
the sequence information (Cott Argraves, W. et al., J. Cell Biol.. 105. 1183-1 190 (1987)). 

10 

5' - GCGGAAAAGATGAATTTACAAC-3 ' (Sequence No. 14) 

5'-CTCCCATCCTCTCCACCAGTCCCACAC-3' (Sequence No. 15) 

1S 



[0056] The template cDNA, primers. dNTPs and Taq polymerase were mixed in a PCR buffer, and treated by a ther- 
mal cycler at 94°C for 1 minute for DNA denaturation. at 57°C for 2 minutes for annealing the primers and at 72°C for 3 

20 minutes for elongating the primers. This treatment was performed 30 cycles. The amplified DNA was blunted at the ter- 
mini by T4DNA polymerase treatment and digested by restriction enzyme BamH I. Then, the DNA fragment was puri- 
fied. Subsequently, the DNA fragment obtained in PCR before was sub-cloned at the Sma I and BamH I sites of 
pBluescriptKS(+). A small DNA fragment purified by digesting it by restriction enzymes EcoR I and BamH I was inserted 
into a large DNA fragment of IgGSRa treated by restriction enzymes EcoR I and BamH I. to obtain a ptasmid DNA. 

25 The obtained base sequence coding for pi • IgG heavy chain chimeric protein is shown in sequence No. 2. The plasmid 
(integrin pi • IgGSRa) is hereinafter called integrin p1 * IgG heavy chain chimeric protein expression vector. 

Example 4 

30 Transfection of o4 • IgG heavy chain chimeric protein expression vector and 01 • IgG heavy chain chimeric protein 
expression vector into animal cells, and their expression 

[0057] Integrin p1 • IgGSRa as pi • IgG heavy chain chimeric protein expression vector and pSV2dhfr (BRL) were 
mixed at a ratio of 10 : 1, and the mixture and lipofectin reagent (GIBCO BRL) were gently mixed and allowed to stand 

35 at room temperature for 1 5 minutes. The mixture was added dropwise to dihydrofolic acid reductase deficient CHO ceils 
(ATCC CRL 9096). After 18 hours of dropwise addition, the mixture was cultured in a medium (10%FBS (GIBCO), 
nucleic acid-containing aMEM medium (GIBCO BRL)) for about 2 days, and the ceils were dispersed by trypsin-EDTA 
treatment. The cells were suspended in a first selective medium (10% FBS-containing nucleic acid-free aMEM medium 
(GIBCO BRL)), and the suspension was disseminated into a 96-well plate (CORNING), for selective culture for about 

40 10 days. Then, the amount of integrin p1 • IgG heavy chain chimeric protein produced in the culture supernatant was 
determined according to the ELISA method (described later), and the clone showing the highest production was stabi- 
lized by cloning according to the limiting dilution method. 

[0058] Then, into the stabilized integrin p1 • IgG heavy chain chimeric protein producing CHO cells, the integrin 
a4*lgG heavy chain chimeric protein expression vector was transfected according to the lipofectin method as 

45 described before. That is, integrin a4 • IgGSRa and pSV2neo (BRL) were mixed at 10 : 1, and the mixture was mixed 
with lipofectin reagent The mixture was added dropwise into the cells. After 18 hours of dropwise addition, the mixture 
was cultured in the said first selective medium for about 2 hours, and the cells were dispersed by trypsin-EDTA treat- 
ment. The cells were suspended in a second selective medium (nucleic acid-free aMEM medium (GIBCO BRL) con- 
taining 10% FBS (GIBCO) and 1 mg/ml neomycin (GIBCO)), and on a 96-well plate (CORNING), resistant cells were 

so selectively cultured for about 1 0 days. The amount of integrin <x4 * IgG heavy chain chimeric protein and the amount of 
integrin 01 • IgG heavy chain chimeric protein produced in the culture supernatant were determined according to the 
ELISA method (described later), and a clone which produced both the chimeric proteins by almost the sane amounts 
was picked up. The clone was cloned twice according to the limiting dilution method, to be stabilized as a clone capable 
of producing a4 • IgG heavy chain-01 • IgG heavy chain chimeric protein heterodimer complex. 

55 
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Example 5 



70 



15 



20 



stand at 4°C for 16 hours. Then, each well was wa^ h^,? f ,mmuno P | ate (NUNC) . and allowed to 

contains Ca or Mg ions. ^^^Sm^^S^Z ^ ^ ^ "<* 
25% Block Ace (Snow Brand Milk Products S W^TtZ^ ^ 'V™ *** * PBSW 

selective medium was properly diluted, and reartedwrth ^co^L^T Supematant °» CH0 cells grown in 
reaction, the surlaoe of the plate was washed *tooS ^wSn^n^p?^ 6 ^^ 6 fof 1 hour - After *• 
was then caused to react with biotinated anti-human S PBS(-) (hereafter called T-PBS) twice. It 

washed with T-PBS twice, arri in succession caused to lao^ ?* reaction was 

reaction mixture was washed with PBS(-) twice The PBSn ^ peroxidase 1 hour. The 

used as a substrate for color developmemS^ 

rad NOVAPATH), and the clone shoSng a higr , aS^S l^ ^ZT 3 ^ 

Example 6 

Purification of a4 - IgQ heavy chain-pl • IgG heavy chain chimeric protein heterodimer complex 

(1) Culture of CHO cells and preparation of cultured supernatant solution 
[0060] The CHO cells highly capable of producing the ct4 • IgQ heaw chain fli . inn h 

erodrmer complex were cultued in nucleic acid-free aMEM nSiS^Sl" * JPSiT* Chimeric protein het " 
(hereinafter called ctMEM(-) medium GIBCO BRLl ^ > ^L™" 9 FBS (Ultra -' ow '9° 9 rad * G'BCO) 
oMEM(-) mediumcontaining 1% fb£ iS-tow iSoSeTforll rea ^ semicon,,u ^ and they were cuHured in 
concentrated to 1/10 volume by uttrafK^^^ «was 
-•oacrtievealinaJ^^^^ 

(2) Protein A column chromatography 

10061 J The starting solution for further purification was na«ew mh d 

and applied to Prosep A column (bioPROCEsS Gua,d C °' Umn PROCESSING) . 

column volume of PBS(-). and the proteins were e2ed at « £Tf ^ appl.cat.on, it was washed with 10 times the 
fraction eluted at pH 3 was collected aS ?MTris tStlTl « fT*""* °" 1 M «**»• ™* P«>k 

solution was dialled against PBsS SOlUt '° n (pH 8 5) was «* 0 1 «""™ for neutralization The 

«> (3) Affinity column chromatography 

was added. The mixture was inverted and mixed at 4 "cto 16 (Sire * 8yntheStted *» 8 P«P«* synthesizer 

*- Leu Bis dy Pro Clu Ile Leu Asp yal ^ nr ^^^^ ^ ^ 

at;rsr^c 

houra. Then, fte mixtore was suffifiiertfy washeS^ 

7.5>.toprepareCS-1 Peplide hour* Cel.^^ 1 mMMnC^pH 

applied and allowed to stand at room ternperatureforTh^!^ u!L St f " 9 solutlon for Purification was 
ingbuffer(1MNaa.0.1%Triton.20rrSTi IffSft, *TSli 10 ^^^-«» 
completion of washing, an elution buffer (10 mM EDTA Sm Ir?^ w^T VClume 0< the TBS so,u,ion - After 
proteins bound to the CS-1 column. The 'J^SZ^ 7 * ™ «* * — the 
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(4) SDS-PAGE 

[0063] The eluted fractions of (3) were subjected to SDS-PAGE under non-reducing or reducing condition using 6.0 
or 7.0% acrylamide gel, and the gel was stained with Coomassie-Wue. As a result, under non-reducing condition, two 

s bands considered to be attributable to the a4 • IgG heavy chain-p1 • IgQ heavy chain chimeric protein heterodimer com- 
plex and its polymer were observed. Under reducing condition, two bands (170 kDa and 135 kOa) considered to be 
attributable to the integrin <x4 • IgQ heavy chain chimeric protein and the integrin pi • IgQ heavy chain chimeric protein 
and two bands (80 kDa and 90 kDa) considered to be attributable to the intramolecular cleavage of the integrin a4 • IgQ 
heavy chain chimeric protein (Hemier, M. E. et al., J. Biol. Chem., 262, 1 1478-11485 (1987)) were observed. These 

10 results suggest that the efuted protein of (3) has a molecular structure considered to be a4 • IgQ heavy chain-pi • IgQ 
heavy chain chimeric protein heterodimer complex, and that the molecules constituting the heterodimer are linked by a 
disulfide bond between the IgQ heavy chains. 

Example 7 

15 

Identification of a4 • IgQ heavy chain-pi • IgQ heavy chain chimeric protein heterodimer complex, and examination of 
its structural stability 

(1) Immunopredpitation using anti-integrin antibodies and influence of a cationic chelating agent 

20 

[0064] The basic method conformed to a published book ("Antibodies", Harlow, E. et al., (1988), Cold Spring Harbor 
Lab. Press, New York). That is, the eluted pfotein of Example 6 (3) considered to be a4 • IgG heavy chain-pi • IgQ heavy 
chain chimeric protein heterodimer complex was 125 l-labeled using the lactoperoxidase method. Then, AffigeMO (Bio- 
rad) was washed with 0.1 M Hepes solution (pH 8.0), and normal murine IgQ, anti-human integrin a4 antibody (clone 

25 11C2B) and anti-human integrin pi antibody (clone 4B4) were added. Reaction was effected at 4°C for 16 hours to 
cause covaient bonding, to prepare normal murine IgQ beads and the respective antibody beads. Then, the 125 l labeled 
<x4 • IgQ heavy chain-01 • IgQ heavy chain chimeric protein heterocfimer complex and normal murine IgG beads were 
inverted and mixed at 4 °C for 4 hours for preclearing, and the mixture and the antibody beads were inverted and mixed 
at 4°C for 16 hours. After completion of mixing, the beads were washed with a washing buffer (200 mM Tris-HCI. 0.5 M 

30 NaCI, 0.1% NP-40, 1 mM MgCI 2 or 10 mM EDTA, pH 8.0) three times. After completion of washing, a sample buffer for 
electrophoresis was added to the beads for treatment at 100 °C for 5 minutes, and the mixture was centrifuged. The 
supernatant solution was analysed by electrophoresis under reducing condition. After completion of electrophoresis, 
the gel was dried by a gel dryer, and the protein was detected by autoradiography. 

[0065] As a result of immunoprecipitation in the presence of 1 mM MgCI 2 . from the beads of both the anti-human 
35 integrin a4 antibody and the anti-human integrin p1 antibody, the same precipitation patterns expected from the struc- 
ture of <x4 • IgG heavy chain-pi • IgQ heavy chain chimeric protein heterodimer complex were obtained. Thus, the pro- 
tein obtained in (3) of Example 6 was identified as a4-lgG heavy chain-01 • IgQ heavy chain chimeric protein 
heterodimer complex. 

[0066] On the other hand, the immunoprecipitation pattern obtained by using the anti-integrin 01 antibody beads in 
40 the presence of 10 mM EDTA was the same as that in the presence of 1 mM Mgd2, to clarify that the association 
between integrin a4 • IgQ heavy chain chimeric protein and integrin 01 • IgQ heavy chain chimeric protein does not 
depend on cations. The above results suggest that the eluted protein obtained in (3) of Example 6 was certain <x4 • IgQ 
heavy chain-01 • IgQ heavy chain chimeric protein heterodimer complex, and if the result of (4) of Example 6 is also 
taken into account it is strongly suggested that the association between both the proteins is stable association through 
45 a disulfide bond existing the IgG heavy chains. 

(2) Examination on the structural stability of a4 • IgG heavy chain-01 • IgG heavy chain chimeric protein heterodimer 
complex by sequential immunoprecipitation 

so [0067] According to (1 ). 125 l labeled a4 • IgG heavy chain-01 • IgG heavy chain chimeric protein heterodimer complex 
was caused to react with normal murine IgG beads, anti-human integrin a4 antibody (11C2B) beads or anti-human 
integrin 01 antibody (4B4) beads at 4°C for 4 hours, and the reaction mixture was washed. After washing, the reaction 
mixture was boiled at 100°C for 5 minutes in the presence of 2% SDS and centrifuged, and the supernatant (primary 
immunoprecipitation sample) was diluted to 10 times by 1% BSA-containing PBS, and was again reacted with the anti- 

55 integrin pi antibody beads and the anti-integrin <x4 antibody beads at 4°C for 1 6 hours. After completion of reaction, the 
beads were washed, and a sample buffer fa* electrophoresis was added. The mixture was treated at 100°C for 5 min- 
utes and centrifuged. The supernatant solution (secondary immunoprecipitation sample) was analyzed by SDS- 
PAGE/autoradiography. 
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SSL i „^!I!^IL ,he e,eC,r0ph0retiC Patt8m * P*™* immunopreciprtaton was also simitori. 

Example 8 

Binding of a4 • IgQ heavy chain-01 • IgQ heavy chain chimeric protein heterodimer complex to VCAM-1 

""*i«cd intrav^^ VCAM-1. Human normal 

The cells were treated by 1 mM EDTA at 3?»C fer TsS, U 1 ^ 6 tm to prepare VCAM ' 1 "Posing cells. 
sarrpletubeJwerectlVe^ 

temperature for 5 minutes using a buffer for bindina assav ^I^T^ulT 7 J < * ntnh * atl0n at 1200 r P m at room 
2 or 1 mM EDTA, 1% BSA, 2 mM gScose ^ H ^ZSSTfto 2 J*"" 5, « mM 1 MnCI 

The binding was inhibited by addir^anti^man^S ^^aSbciii r^ ll^T? P,0tein heterodimer 
Example 9 

bound a4 • IgQ heavy chain-81 • IgQ heaw thJ!£2S?£Z tJf^T at 30 C <or 3 houre - 7)16 non " 

0.1% BSA-cLain^TBS bSer (150 m^^^^ 

heavy chain-pi • IgQ heavy chaM Mm^T«*ln*^^~ MnCI 2'P H7 - 4 )^ and the bound a4.|gG 
amibody (Vector) as^^^ 

body. The surface of the plate^S S^T^f f n^ ra t Sh Peroxida8e (Sisma) 38 1,16 secondar y ^- 
forcolordeve^ment^ 

Sm^c^^ 

perfectly inhibited by the presencerfan^ S? S? * PepMa 7)18 ttndin 9 "» a "™>* 
mM EDTA Therefore, rt was darned t^a^Q ^^T^elZ^T ? ****** ^ ™ ] « 5 
plex can be bound also to the CS-1 peptide whfch is T2^£J£ !^ Ch ' mer,C pr0tein he » w «"'"«r corn- 
it depends on cations is retained W 6 ragment °' ,,bronect '". and that a feature of binding that 
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Example 10 

Evaluation of an inhtottory peptide by using a system for determining the binding of a4 • IgQ heavy chain-pt • IgG heavy 
chain chimeric protein heterodimer complex to a peptide fragment of fibronectin 

[0075] In the binding determination system of Example 9, the effects of three peptides, i.e., sequence No. 16 (here- 
inafter called GPEILDVPST), 17 (hereinafter called GPEILEVPST) and 18 (hereinafter called GRGDSP) were exam- 
ined. 



Gly Pro Clu He Leu Asp Val Pro Ser Thr (Sequence No- 16) 
Ciy Pro Clu He Leu Glu Yal Pro Ser Thr (Sequence Mo. 17) 
Gly Arg Gly Asp Ser Pro (Sequence No. 18) 



30 



[0076] The all peptides were synthesized by a peptide synthesizer. The peptide and 1 00 nl of CHO cultured superna- 
tant solution containing aa4 • IgG heavy chain-01 • IgG heavy chain chimeric protein heterodimer complex were mixed 
at room temperature for 20 minutes, and the binding to CS-1 -IgG was determined according to the method in Example 
9. The results are shown in Fig. 3. GPEILDVPST showed temperature-dependent inhibitory activity in a range of 0.1 to 
10 Mmg/ml, but GPEILEVPST and GRGDSP did not show any inhibition of the binding. These results show that the 
binding determination system in Example 9 allows to detect the inhibiting effect of the peptide (GPEILDVPST) inhibiting 
the binding between integrin a4p1 and CS-1 peptide specifically . 

Example 11 

Construction of integrin a2 • IgG heavy chain chimeric protein expression vector 

[0077] The DNA fragment coding for the extracellular portion of integrin a2 was divided into a2-1 and o2-2 based on 
the reported cDNA sequence information (Takada. Y et al., J. Cell. Biol., 109, 397-407 (1989)) and subcloned and they 
were integrated on an expression vector. At first, the RNA of human fibroblast cell line MRC-5 (ATCC CCL 171) as 
integrin a2 expressing cell was separated, and an oiigo dT cellulose column was used to purify PolyA(+)RNA. Based 
on it. a single stranged cDNA was synthesized and used as the template of PCR. As PCR primers. DNA oligomers of 
sequence Nos. 20 and 21 were synthesized for a2-1 , and DNA oligomers of sequence Nos. 22 and 23, for o2-2. 



45 



5' 


-CCTCCAGCAAACCCAGCGCAACTACGC-3' 


(Sequence 


No. 


20) 


5' 


-ATAGTCCCCTGATCACCATTG-3' 


(Sequence 


No. 


21) 


5' 


-GATGGCTTTAATGATGTGATTG-3' 


(Sequence 


No. 


22) 


5" 


- TGTTGGT ACTTCGGCTTTCTC - 3 ' 


(Sequence 


No. 


23) 



so [0078] The template cDNA, primers. dNTPs and Taq polymerase were mixed in a PCR buffer and PCR was performed 
30 cycles by a thermal cycler (reaction conditions: 94°C 1 minute - 60°C 2 minutes - 72°C 3 minutes). The amplified 
DNA fragment of a2-1 was digsted by restriction enzymes Xho I and EcoR I , and the DNA fragment of <z2-2 was 
blunted at the termini by T4DNA polymerase treatment and digested by restriction enzyme EcoR I. Each fragment was 
purified. The two purified DNA fragments were caused to react in a phosphating reaction solution (50 mM Tris-HCI 1 0 

55 mM MgCI 2 . 25 mM DTT, 1 mM ATP, 0.1 U/^l T4 polynucleotide kinase (Takara), pH 8.0) at 37 °C for 1 hour, and the 
reaction mixture was heat-treated at 68°C for 5 minutes to inactivate the enzyme. Then, Ig^SRa prepared in Example 
1 was digested by restriction enzyme BamH I and caused to react in Klenow reaction solution (66 mM Tris-HCI, 10 mM 
MgCI 2 , 10 mM DTT, 0.2 mM dNTPs, 0.05 U/ *d Klenow fragment (Takara), pH 7.5) at 37°C for 30 minutes, to blunt the 
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termini, and the reaction mixture was heat-treatari at 7n°r w c ^„ • 

ONA fragment was digested by restriction en^e Xhn i ^ I ^ -1 Furth ermore. a large 

phated before were inserted So tnTS oTfra^rl EE? \ ! and ^ 0NA P"<»- 



Example 12 
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[0079] The integrin a2 • IgQ heavy chain chimeric protein expression vector was transfarfeH intn • , ~ 

heavy chain chimeric protein producing CHO cells DreDaredl^ahiZw T * 6 ,nte9 " n p1 * ' 9Q 

method described in Example 4 That i* kS^o^SS ^ m Examp ' 8 4 - according to the lipofectin 

the same amounts of both the SEE3K2 JSS f.Hn?]^** ^ -nd a C '° ne pr0dUCin9 ataMI 
dilution analysis, to be stabilized as aTlonTca^f o? nSu^„ ^ .^f^ 8 ^T* *** acC0relin9 10 the limi1in 3 
protein heterodimer complex ^ ProdUCm9 02 ' l8 ° heavy ^""P 1 ' ' 9<3 heav V chimeric 



» Example 13 



Determination of the amounts of integrin o2 • laQ heaw chain rhimari^ - ~, • . 

meric protein by the ELISA method P and ,rtegr,n p1 * ' sG ^ chain <*■ 

30 SS. ^liZS^Sg , ' nte9rin . a2 an&0dy < Becton * «**". clone P1E6) or anti-human 

second selective medium was propeTdS anTe^^^^^!^^ ° f the CH ° cells 9rown in 
- ^^^^^^ 

value was^S m6aSUred US " 19 3 0013,6 read6r - A *»• lowing a high absorbance 

40 Example 14 

Purification of <x2 • IgQ heavy chain-pi • IgQ heavy chain chimeric protein heterodimer complex 

(1) Culture of CHO cells and preparation of cultured supernatant solution 

wasadded^oachiev^^^ 

(2) Protein A cotum chromatography 
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50 
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sion. the proteins were eluted a^pH 6 to 3 SSfoTu JilS? V ? Um ' 01 PBS °' and in SUCC6S - 
lected. and 1 M Tris-HCI solution (pSs 5) was SeTbv o 'l The Peak fraction eluted at pH 3 was col- 
PBS(-). ' * by °- 1 volume for neutralization. The mixture was dialyzed against 
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(3) Affinity column chromatography 



[0083J According to a report (Wrchhofer, D. et aL, J. Biol. Chera, 265. 615-618 (1990)), a collagen immobilized col- 
umn with a collagen (Type!. Sigma) coupled to cyanogen-bromide-activated Sepharose (Sigma) was prepared. Then, 
the starting solution for further purification was equilibrated in a TBS buffer (150 mM NaCI, 50 mM Tris-HCI, 1 mM 
MgCI 2 . 1 mM MnCI* pH 7.5), applied to a column, allowed to stand at room temperature for 3 hours, and washed with 
10 times the column volume of a washing buffer (150 mM NaCt. 50 mM Tris-HCI, 1 mM MgCi 2 , 1 mM MnCfe, 100 mM 
octyl glucopyranoside, pH 7.5). After completion of washing, an elution buffer (20 mM EDTA, 1 50 mM NaCI. 50 mM Tris- 
HCI, 50 mM octyl glucopyranoside, pH 7.5) was used to eiute the protein bound to the column. The eluate was collected 
and dialyzed against PBS(-). 



(4) SDS-PAGE 



[0084] The eluted fraction of (3) was subjected to SDS-PAGE using 7.0% acrylamide gel under non-reducing or under 
reudcing condition, and the gel was stained with Coummassie-blue. As a result a band considered to be attributable to 
a2 • IgQ heavy chain-01 • IgG heavy chain chimeric protein heterodimer complex was observed. Under reducing condi- 
tion, two bands (185 kDa and 135 kDa) considered to be attributable to integrin a2 • IgQ heavy chain chimeric protein 
and integrin 01 • IgQ heavy chain chimeric protein were observed. These results suggest that the eluted protein has a 
molecular structure considered to be aa2 • IgQ heavy chain-01 • IgQ heavy chain chimeric protein heterodimer com- 
plex, and is linked by a disulfide bond between the IgQ heavy chains. 



Example 15 



Identification of o2 • IgQ heavy chain-01 • IgQ heavy chain chimeric protein heterodimer complex, and examination of 
its structural stability 

[0085] The eluted protein of (3) of Example 14 was 125 l-labeled, and subjected to immunoprecipitation using the 
beads coaled with normal murine IgQ, anti-human integrin a2 antibody (clone P1E6) or anti-human integrin 61 anti- 
body (done 4B4) as described in Example 7, and to SDS-PAGE/autoradiography under reducing condition 
[0086] As a result in both 1 mM MgCfe and 1 0 mM EDTA, from the beads of both anti-human integrin o2 antibody 
and anti-human integrin 01 antibody, the same precipitation patterns expected from the structure of a2 • IgQ heavy 
chain-01 • IgQ heavy chain chimeric protein heterodimer complex could be obtained. These results show that the eluted 
protein obtained in (3) of Example 14 is certainly ct2 • IgQ heavy chain-pi - IgQ heavy chain chimeric protein het- 
erodimer complex, and with the results of (4) of Example 14 also taken into account, it is strongly suggested that the 
association of both the proteins is stable through a disulfide bond existing the IgG heavy chains. 

Example 16 

Examination on the capability of o2 • IgG heavy chain-01 • IgQ heavy chain chimeric protein heterodimer complex to be 
bound to a collagen, and its specificity 

[0087] The capability of o2 • IgQ heavy chain-01 • IgQ heavy chain chimeric protein heterodimer complex to be bound 
to a collagen which is a ligand of integrin a201 was examined. 

[0088] At first, a collagen (Cell Matrix Type 3 mg/ml) was diluted to 0.1 ng/ml by 0.02M acetic acid solution and put 
in an immunoplate by 100 >d/well, being kept at 4°C for 16 hours. Then, the collagen solution was removed by suction 
and the plate was washed with PBS(-) twice for neutralization. Heat-denaturated 1% BSA-PBS solution was put in the 
plate by 300 jiVwell for blocking at room temperature for 3 hours. After completion of blocking, it was rinsed With PBS 
(-) twice, to prepare a collagen coated plate. 

[0089] The cultured supernatant of CHO (100 jJ) containing a2 • IgQ heavy chain-01 • IgG heavy chain chimeric pro- 
tein heterodimer complex was reacted at 30°C for 3 hours. After completion of reaction, as described in Example 9 the 
amount of bound a2 • IgG heavy chain-01 • IgG heavy chain chimeric protein heterodimer complex was determined 
[0090] As a result as shown in Fig. 4, the absorbance showing the bindng of ct2 • IgG heavy chain-01 • IgG heavy 
chain chimeric protein heterodimer complex to the collagen was increased. The binding was almost perfectly inhibited 
in the coexistence of 10 ug/ml of anti-human integrin a2 antibody (clone P1E6) and anti-human integrin 01 antibody 
(done 4B4), or in the presence of 5 mM EDTA respectively. This result shows that a2 • IgG heavy chain-01 • IgG heavy 
chain chimeric protein heterodimer complex can be bound to a collagen like the integrin o201 existing on the surfaces 
of cell membranes, and furthermore that the binding is o201 -specif ic and that the feature of the binding that it depends 
on cations is retained. 
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phage peptide library was reacted with human IgQ at 30°C for 3 hours to absorb ohaae rl^w-T^ 
bound to Iga Then, the non-absorbed phases were reacted with aA%3 hS3?*Sn3 ^'2£Z^5SS t 9 
protein heterodimer comnlex at vv>r hr i h«. , „. ™ . ,BU neavy ">ain-pi IgQ heavy chain chimeric 



Table 1 



30 



35 



Elutioo 
cond) tion 






Sequence 


Inhibitory 
activi ty 
!C50(mM) 


Sequence 
No. 




Cyst 


lie 


Pro 


Glu 


Leu 


lie 


Val 


Cyst 


l.t 


24 


EOTA 


Cyst 


Mat 


Ar* 


Tyr 


Thr 


Ser 


Ala 


Cyst 


2.3 


i 

25 




Cyst 


Glu 


Trp 


Met 


Lys 


Arg 


Phe 


Cyst 




26 




Cyst 


Tyr 


Thr 


Thr 


Arg 


Leu 


Lys 


Cyst 




27 



40 



45 



Glycine- 
hydrochloric 
acid 


Cyst 


Leu 


Arg 


Tyr 


Ser 


Val 


Pro 


Cyss 


1.8 


28 


Cyst 


Me 


Val 


Asn 


Arg 


Leu 


Gly 


Cyst 




29 


Cyst 


Gly 


Leu 


Gin 


Ala 


Leu 


Pro 


Cyst 


10 


30 


Cyst 


Lys 


Leu 


Lys 


Gly 


Thr 


Met 


Cyst 




31 



Cyst indicates a disulfide bond. 
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Acquisition of a low weight molecular compound capable of inhibiting the binding between the peptide fragment on 
ftoronectn and a4 • IgQ heavy chain-pi • IgQ heavy chain chimeric protein heterodimer complex 

[0092] Reagents and reported compounds were picked up at random, adjusted to a final concentration of 50 or 100 

£ JT^Jl£ 1 b " ldin0 i 61 *™"*^ 8y8tem in Example a ^ showing inhibitory activity were 
obtained Of the obtained compounds, the binding inhibitory activities of the four compounds of Norethynodrel (Sigma). 
D-Pemcdlamne (Aldnch. Weigert. W. M. et al.. Angew. Chem. Int Ed Eng.. u. 330-336 (1975). r^Naphthy. bSc 
acxKReser. L F.J.Am. Chem. Soc.. 70.3197-3203(1948)). 1-Adamantaneacetic acid (Aldrich) were shwnTrSel 



Table 2 



is 



20 



Naae of coipound 


Concentration (/ig/al) 


Inhibition rate (X) 


Norethynodrel 


SO 


28 • 


D-PenicH laaioe 


50 


St 


7-2-Naphtyl butyric add 


100 


37 


l-Adn*n Untic«t i c acid 


iqo 


65 



25 
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Preparation of o2 • IgQ heavy chain-pi • IgQ heavy chain chimeric protein heterodimer complex liposome 

30 ESS* A^S SOme JT 8 ^ red aCCOrdin ° t0 Marth * method R J - * al - Biochemistry. 20. 4229. 

(1981)). At first en activated SH group was introduced into dipalmtoyl phosphatidyl ethanolamine (DPPE. Sigma) usina 
dKrosslmkmg reagent N-succineWdyl 3-(2-pyridyldithio)propionate (SDPD. Sigma), to prepare pyridylSS 
d^m^ phospra^ ethanolamine (PDP-DPPE). The PDP-DPPE. dipa.mit5yl phospnatljl ZZ%?PQ and 
choleste^ were mixed, to pre^e a lipid f«^^ 

TS o S?J5 appe0 US8d 88 a negative comro1 were ^isso^ed in a Hepes buffer (100 mM Hepes 
2? ^£ ' ^ 8 ; <,) 'i, nd 1 S i PD reart ' on to 30 minutes - The reaction solution was applied to P?To 

column (Pharmacia), and eluted by 0.1M acetic acid-sodium acetate buffer (pH 5.5). To the eluate d^iothreitol was 

TSXS m l for i rt r ^ *■ W8S W ,ted to PD - 1 « again and .)£ by ? X2 bX 
(100 mM Hepes. 150 mM NaCI. pH 8.0). to obtain SDPD coupled a2 • IgQ heavy chain-pi • IgQ heavy chain chimeric 

ESSEX J" 6 SDPD T m&i heter0di ' ner «' «5«IM)« iSso^Lere cau^ Tto 

react wrth each other at room temperature for 24 hours, and the reaction mixture was separated by Sepharose 4B col- 

i^^sl^n^ 

10094] The amount of o2 • IgQ heavy chain-pi • IgQ heavy chain chimeric protein heterodimer complex bound on the 
StonTlrn^^ 
Example 20 

Flow cytometry of a2 • IgQ heavy chain-pi • IgQ heavy chain chimeric protein heterodimer complex liposome 
W £L2? ' l9 ° h6avy Chain * p1 ' lflQ heavy chain chimeric P rotein heterodimer complex liposome was disoersed in 1 

S^i^i ST 4B4 i at '°° m ,emPefatUre tof 30 minutes - Aftef of reaction, the reacZmZ 

SStSC ? 2™ * [ ° ? nUt6S ' bei " 9 fo,,0Wed * ^'"A with 1 mM EDTA^ontaining PBS(-) and sus- 
pended into the solution again. Into the suspension, FITC labeled anti-murine IgQ antibody (Cappel. 10 Vg/ml) was 
added as a secondary antbody. and reacted at room temperature Mntn^mramJ^^i^^ 
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tion mixture was similarly washed by centrifugation. and flow cytometry analysis (ELITE, Coulter) was performed 

I009 S * reSUtt *" P 08 ^ 8 reactions for botn *• anybodies were detected, confirming that o2 • IgG heavy chain- 
pi- IgG heavy chain chimeric protein heterodimer complex was bound on the liposoma 

5 Example 21 

Binding activity of a2 • IgG heavy chain-pi . i 0 q heavy chain chimeric protein heterodimer complex to a collagen 

[0097] A collagen (Cell Matrix Type, 3 mg/irt) was diluted by 0.02M acetic add solution, and the solution was put in 
an .mmunoplate by 100 being kept at 4'C for 16 hours. Then, the collagen solution was removed by suction, and 
SUET^T Tt? !f ^ B8W tW1C8 to neutralization, heat-denaturated 1% BSA-PBS solution was put in the 
plate by 300 „bWell tor blocking at room temperature tor 3 hours. After completion of blocking, the plate was rinsed with 
PBS(-) twice, to prepare a collagen coated plate. 

[0098] Normal human plasma (George King) and von Willebrand's factor deficient (severe) plasma (George Kind) 
were treated w* ant-human IgG antibody and protein A. and dialed against PBS(-) tor 24 hours, to remc^ the con' 
T~ ®° cflum J, n ordar «hat the Ca ion and Mg ion concentration might be a physiological concentration in the 
Wood when used. CaCfc and MgCIa were added to achieve final concentrations of 1 .2 nTand0.2 mM res^vTlnto 
the normal human plasma and von Willebrand's factor deficient plasma adjusted in cation concentration. Z ■ IgG heavy 
chain-pi - IgG heavy chain chimeric protein heterodimer complex liposome or human IgG liposome was suspended to 
3 ^T^ T. 00 " 06 ? 8 ^ 8 01 1 to 100 no * nL ^ * me mansions was put in the collagen coated ptate by 100 

^SS^S^^^^^^JT!^ b V cashing with a PB solution (1 .2 mM CaCI* 0.2 mM MgCI 2 . 
T%BSA^i^lrtn 0 PBS.pH 7.4), and the bound liposome was immobilized by 1% glutaraldehyde-PBS at room tern* 
perature tor 30 minutes. After completion of immobilization, a heat-denaturated BSA-PBS solution was used tor Wock- 
I^H tem ^ ratUre * 1 n0Un Then ' 88 described in Sample 16 ' « «as caused to react with biotin labeled human 
2£E2*£ JTT* amib0dy and 3Vidin labeled nonseradish peroxidase used asasecondary antibody, and 
I«£ JM? ^ lnt ° * °*<* h enylenediamine was added as a substrate tor color devel Jment arK 
t 90 nm W -naasured. To examine the effect of 5 mM EDTA, antwntegrin a2 antibody (clone P1 E6 10 
SO? 2? P1 an*body(clone 484, 10 M g/mi), it was caused to react with toe liposorrw^nston at 

temperature tor 15 minutes before reaction with the collagen. suspension at room 

[0099] The results are shown in Figs. 5 and 6. In the normal human plasma, the human IgG liposome as a neaative 

protemheterod.mer complex liposome to the collagen was increased with the concentration depe^ento^ nlZer 
Also when toe von Willebrand's factor deficient plasma was used, equivalent binding was detected FurthermoT toe 

erodimer complex liposome was added to the normal plasma was completely inhtoited by adding EDTA as a cation 
h«™^T B ? 7? I eS> I" 8 re8UltS Sh0W tPat in plasma mh a Pbyai°'09ical cation concentrtion. a2 • IgG 
J£ Sf? I! 1"° ^^ Pr0tei " heterodimer * bound to a collagen like platelets. 

^^S^Tl ™ 7* 8 Sltetitljte <* "^esta P*"""* and can be a reagent for Coring the collagTn 
SSJlni ? T * * ,ndiCated ** 8ince "'"k^ 8 "' Wndi "9 activi * ^ ahown also in von Willebrand's 
Sand's ' a8nia,the,ip080me 08,1 a,so ** in 106 P'asnmwito coagulation abnormality such as vonWHIe 

Example 22 

A^sjs of collagen covering state by a2 • IgG heavy chain-pi . IgG heavy chain chimeric protein heterodimer complex 

[01 00] Five microliters of a collagen solution was spotted at the center of each of the wells of a Lab-Tek chamber slide 
(intermed. 8-wel. type, plastic) and allowed to stand for 1 6 houra. then washed and treated for Stocking Tnen * sus 
penswn ,n which «2 • IgG heavy chain-pi • IgG heavy chain chimeric protein heterodimer complex liposome was sus- 
pended in normal human plasma to achieve a protein concentration of 30 ng/ml as described in Examole 21 was out in 
the sltoe by 200 ^We«. for reaction under the same conditions. After completion of reaction. toe^u^Tposome 

r^TtS ^l"'" 9 8 PB and *■ retained was immob Ld and treated for V££ ThenTJas 
bound to biotin labeled anti-human IgG antibody as a primary antibody and with avicfin labeled horseractfsh^eroxWase 



21 



WSOOCID:<EP 08960O2A1J_> 



EP0 896002A1 



l VVL . Wi * me huma " l9Q "P 080 ™' me C0 " aflen 00816(1 P 0 ** 5 " was not stained, but with a2 • IgQ heavy chain- 
pi • IgQ heavy chan ch.menc protein heterodimer complex liposome, the collagen coated portion was entrained 

HXS aree ^ ea2 r' aQh k eav y chai "-P 1 -^heavy ^chimeric protein he^ 

the collagen coated portion only, rt was strongly suggested that the liposome could be a substitute of adhesive platelets 



Industrial Availability: 



JS. J^TfT J^™ pf0V,de6 '*egnn.inimunoglobulin chimeric protein heterodimer complexes in which the 
,„ , P of an mtegnn are stably associated. The obtained imegrirHmmunogtobulin chimeric protein het- 

Z ^""V *** 158 direct)v used as drugs, and can also be used for detenrtning the binding b i n an 
lE™^ 1 ' an l 86arcW ^ for a s* 8 *™ <* bang bound to an integrin L a ZZS™ 

the binding between an integrin and a ligand. They can also be used as diagnostic reagents 

^ F ^! rm0re ' ^"9*6 heterodimer comlexes. especially integrin «x2p1 -immunoglobulin chimeric protein het- 

,? USe f 888 th^apeutic or preventive agent for bleeding tendency involved in throng 
penia. plateletfuncton abnormality, etc. Furthermore. H can also be used as a reagent for monitoring the woosed 
region of an extracellular matrix and for the targeting therapy. 9 me exposed 
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Sequence Table 



Sequence No. 1 

Length of sequence: 4228 

Type of sequence: Nucleic acid 

Sequence 

ATC TTC CCC ACC CAC ACC CCA TCC CTT CGG AAC CCA GCC CCC AAC CCC 
Met Phe Pro Thr Clti Ser Ala Trp Leu Gly Lys Arg CLy Ala Asn Pro 

-35 -30 -25 

CGC CCC CAA GCT GCA CTC CGG CAG ACG CTG ATG CTC TTC CTC-TGC CTC 
Cly Pro Clu Ala Ala Leu Arg Clu Thr Val Vet Leu Leu Leu Cys Leu 

" 20 -15 - l0 

CCG CTC CCG ACC GCC ACC CCT TAC AAC CTG CAC ACT CAC ACC CCC CTC 
Cly Val Pro Thr Cly Arg Pro Tyr Asn Val Asp Thr Glu Ser Ala Leu 

•5 1 5 

CTT TAC CAC CCC CCC CAC AAC ACC CTC TTC CCC TAC TCC CTC CTC CTC 
Leu Tyr Gin Gly Pro His Asn Thr Leu Phe Gly Tyr Ser Val Val Leu 
10 15 20 25 

CAC ACC CAC CCC CCG AAC CCA TCC CTC CTA CTC CGT GCC CCC ACT GCC 
Bis Ser His Cly Ala Asn Arg Trp Leu Leu Val Gly Ala Pro Thr Ala 

30 .35 40 

AAC TCG CTC CCC AAC CCT TCA CTC ATC AAT CCC CCG CCC ATT TAC ACA 
Asn Trp Leu Ala Asn Ala Ser Val lie Asn Pro Cly Ala He Tyr Arg 

45 50 55 

TCC ACC ATC CCA AAC AAT CCC CGC CAC ACC TCC CAA CAC CTC CAC CTG 
Cys Arg tie Cly Lys Asn Pro Cly Cln Thr Cys Clu Cln Leu Cln Leu 

80 65 70 

CCT ACC CCT AAT CCA CAA CCT TCT CCA AAC ACT TCT TTC CAA CAC ACA 
Gly Ser Pro Asn Cly Clu Pro Cys Gly Lys Thr Cys Leu Clu Clu Ar« 
75 80 8S 
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CAC AAT CAC TCC TTC CCC CTC ACA CTT TCC AC A CAC CCA CCA CAA AAT 
Asp Asn Gin Trp Leu Cly Val Thr Leu Ser Am Gin Pro Cly Clu Asn 
90 95 100 105 

CCA TCC ATC CTC ACT TCT CCC CAT ACA TCC AAA AAT ATA TTT TAG ATA 
Gly Ser fie Val Thr Cys Cly His Arg Trp Lys Asn He Phe Tyr lie 

110 I IS 120 

AAC AAT CAA AAT AAG CTC CCC ACT CCT GGT TCC TAT CCA CTC CCC CCT 
Lys Asn Glu Asn Lys Leu Pro Thr Giy Gly Cys Tyr Gly Val Pro Pro 

125 130 135 

GAT TTA CCA ACA GAA CTG ACT AAA AGA ATA GCT CCG TGT TAT CAA GAT 
Asp Leu Arg Thr Glu Leu Ser Lys Arg lie Ala Pro Cys TyrGln Asp 

140 145 150 

TAT CTG AAA AAA TTT GGA GAA AAT TTT CCA TCA TGT CAA GCT GGA ATA 
Tyr Val Lys Lys Phe Cly Glu Asn Phe Ala Ser Cys Gin Ala Gly [1$ 

155 160 165 

TCC ACT TTT TAC ACA AAC CAT TTA ATT GTG ATG GGG CCC CCA GGA TCA 
Ser Ser Phe Tyr Thr Lys Asp Leu lie Val Met Gly Ala Pro Gly Ser 
170 17S 180 185 

TCT TAC TCG ACT GGC TCT CTT TTT GTC TAC AAT ATA ACT ACA AAT AAA 
Ser Tyr Trp Thr Gly Ser Leu' Phe Yal Tyr Asn He Thr Thr Asn Lys 

190 195 200 

TAC AAG GCT TTT TTA GAC AAA CAA AAT CAA GTA AAA TTT GGA ACT TAT 
Tyr Lys Ala Phe Leu Asp Lys Gin Asn Gin Val Lys Phe Gly Ser Tyr 

205 210 215 

TTA GGA TAT TCA GTC GGA CCT GCT CAT TTT CCG AGC CAG CAT ACT ACC 
Leu Gly Tyr Ser Val Gly Ala Cly Bis Phe Arg Ser Cln His Thr Thr 

220 225 230 

CAA CTA GTC CCA GGA GCT CCT CAA CAT CAG CAG ATT CCT AAC CCA TAT 
Clu Val Val Cly Cly Ala Pro Cln (lis Clu Cln He Cly Lys Ala Tyr 
235 240 245 
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ATA TTC ACC ATT CAT CAA AAA CAA CTA A AT ATC TTA CAT CAA ATC AAA 912 
fie Phe Ser He Asp Clu Lys Glu Leu Asn He Leu His Clu Mec Lys 
250 255 260 265 

CCT AAA AAC CTT CCA TCC TAC TTT CCA CCT TCT CTC TCT CCT CTC CAC 960 
Cly Lys Lys Leu Cly Ser Tyr Phe Cly Ala Ser Val Cys Ala Val Asp 

270 275 280 

CTC AAT CCA CAT CCC TTC TCA CAT CTC CTC CTC CCA CCA CCC ATC CAG 1008 
Leu Asn Ala Asp Gly Phe Ser Asp Leu Leu Val Cly Ala Pro Met Gin 

285 290 295 

ACC ACC ATC ACA CAC CAA CCA ACA CTC TTT GTG TAC ATC AAC_TCT GCC 1056 
20 Ser Thr He Arg Glu Glu Gly Arg Yal Phe Val Tyr He Asn Ser Gly 

300 305 310. 

TCC CGA CCA CTA ATC AAT CCA ATC GAA ACA AAC CTC GTT CGA ACT CAC 1104 
25 Ser Cly Ala Val «et Asn Ala Met Clu Thr Asn Leu Val Cly Ser Asp 

315 320 325 

AAA TAT CCT CCA AGA TTT GGG GAA TCT ATA GTT AAT CTT CGC CAC ATT 1152 
30 Tyr Ala Ala Arg Phe Gly Clu Ser He Yal Asn Leu Cly Asp lie 

33 ° 335 340 345 

GAC AAT GAT CGC TTT GAA CAT CTT GCT ATC GCA GCT CCA CAA CAA CAT 1200 
Asp Asn Asp Gly Phe Glu Asp Yal Ala He Gly Ala Pro Gin Clu Asp 

350 355 360 

GAC TTG CAA GCT GCT ATT TAT ATT TAC AAT GCC CCT GCA GAT GGG ATC 1248 
Asp Leu Gin Gly Ala He Tyr He Tyr Asn Gly Arg Ala Asp Cly He 

365 370 375 

TCC TCA ACC TTC TCA CAG AGA ATT CAA GCA CTT CAG ATC ACC AAA TCC 1296 
Ser Ser Thr Phe Ser Cln Arg He Glu Cly Leu Cln He Ser Lys Ser 

380 385 390 

TTA ACT ATC TTT CCA CAC TCT ATA TCA CGA CAA ATT CAT CCA GAT AAT (344 
Leu Ser Vet Phe Cly Cln Ser He Ser Cly Cln He Asp Ala Asp Asn 
395 400 405 
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AAT CCC TAT CTA CAT CTA CCA CTT CCT OCT TTT CCC TCT CAT TCT OCT 1392 

Asn Cly Tyr VaL Asp Val Ala Vat Cly Ala Phe Arg Ser Asp Ser Ala 

410 415 420 425 

CTC TTG CTA ACC ACA ACA CCT CTA CTA ATT CTT CAC CCT TCT TTA ACC 1440 

Val Leu Leu Arg Thr Arg Pro Val Val ( le Val Asp Ala Ser Leu Ser 

430 435 440 

CAC CCT CAC TCA CTA AAT ACA ACC AAA TTT CAC TCT GTT CAA AAT GCA 1488 
His Pro Clu Ser Vai Asn Arg Thr Lys Phe Asp Cys Val Clu Asn CLy 

445 450 455 

TGG CCT TCT CTC TGC ATA GAT CTA ACA CTT TCT TTC TCA TAT AAG CCC 1536 
Trp Pro Ser Val Cys He Asp Leu Thr Leu Cys Phe Ser Tyr'Lys Cly 

460 465 470 

AAG GAA CTT CCA CCT TAC ATT CTT TTG TTT TAT AAC ATG ACT TTC CAT 1584 
Lys Clu Val Pro Cly Tyr He Yal Leu Phe Tyr Asn Met Ser Leu Asp 

475 480 . 485 

GTC AAC AGA AAG GCA GAG TCT CCA CCA AGA TTC TAT TTC TCT TCT AAT 1632 
Yal Asn Arg Lys Ala Glu Ser Pro Pro Arg Phe -Tyr Phe Ser Ser Asn 
490 495 500 505 

CGA ACT TCT CAC GTG ATT ACA CGA AGC ATA CAG GTG TCC AGC AGA GAA 1680 
Gly Thr Ser Asp Val He Thr Gly Ser He Cln Val Ser Ser Arg Glu 

510 515 520 

GCT AAC TGT AGA ACA CAT CAA CCA TTT ATG CGG AAA GAT GTG C.GG GAC 1728 
Ala Asn Cys Arg Thr Bis Gin Ala Phe Het Arg Lys Asp Val Arg Asp 

525 530 535 

ATC CTC ACC CCA ATT CAG ATT GAA GCT GCT TAC CAC CTT GCT CCT CAT 1776 
He Leu Thr Pro He Gin He Glu Ala Ala Tyr His Leu Gly Pro His 

540 545 550 

CTC ATC ACT AAA CCA ACT ACA GAG CAA TTC CCA CCA CTT CAC CCA ATT 1824 
Val He Ser Lys Arg Ser Thr Clu Glu Phe Pro Pro Leu Gin Pro ( le 

555 560 565 
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CTT CAC CAC AAC AAA GAA AAA CAC ATA ATC AAA AAA ACA ATA AAC TTT 
Leu Cln Cln Lys Lys Clu Lys Asp tie Set Lys Lys Thr lie Asn Phe 
570 575 580 58S 

CCA ACC TTT TCT CCC CAT CAA AAT TCT TCT CCT CAT TTA CAC CTT TCT 
AU Arg Phe Cys Ala Bis Clu Asn Cys Ser Al a Asp Leu Cln Val Ser 

590 595 60() 

CCA AAC ATT CCC TTT TTC AAC CCC CAT CAA AAT AAA ACA TAT CTT CCT 
Ala Lys He Cly Phe Leu Lys Pro 8is Clu Asn Lys Thr Tyr Leu Ala 

605 610 6lS 

CTT CCC ACT ATC AAC ACA TTC ATC TTC AAT CTC TCC TTC THUAT CCT 
Val Cly Ser let Lys Thr Leu Met Leu Asn Yal Ser Leu Phe~Asn Ala 

820 . 62S 630 

CCA CAT CAT CCA TAT GAA ACC ACT CTA CAT CTC AAA CTA CCC CTC CCT 
Cly Asp Asp Ala Tyr Clu Thr Thr Leu Bis Val Lys Leu Pro Val Cly 

635 640 64S 

CTT TAT TTC ATT AAC ATT. TTA CAC CTC CAA CAC AAC CAA ATA AAC TCT 
Leu Tyr Phe He Lys lie Leu Clu Leu Clu Clu Lys Cln He Asn Cys 



40 



1872 



1920 



1968 



2016 



2064 



2112 



2160 



2208 



50 



850 655 • 600 66S 

CAA CTC ACA CAT AAC TCT CCC CTC CTA CAA CTT GAC TCC ACT ATT GGC 
Clu VaL Thr Asp Asn Ser Cly Val Val Gin Leu Asp Cys Ser He Cly 

670 675 680 

TAT ATA TAT CTA CAT CAT CTC TCA AGO ATA CAT ATT ACC TTT CTC CTC 
T/r He Tyr Val Asp His Leu Ser Arg He Asp lie Ser Phe Leu Leu 

685 690 695 

CAT CTC ACC TCA CTC ACC ACA CCC CAA CAC CAC CTC ACT ATC ACA CTG 2256 
Asp Val Ser Ser Leu Ser Arg Ala Clu Clu Asp Leu Ser He Thr Val 

700 70S 7I0 

CAT CCT ACC TCT CAA AAT CAA CAC CAA ATC CAC AAT CTA AAC CAC ACC 2304 
«■ AU Thr Cys Clu Asn Clu Clu Clu let Asp Asn Leu Lys Bis Ser 
715 "0 725 
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ACA CTC ACT CTA CCA ATA CCT TTA AAA TAT CAC CTT AAC CTC ACT CTT 2352 
5 Arg Val Thr Val Ala (le Pro Leu Lys Tyr Clu Val Lys Leu Thr Vat 

730 735 740 745 

CAT GCC TTT CTA AAC CCA ACT TCA TTT CTC TAT CCA TCA AAT CAT CAA 2400 
w Bis Gly Phe Val Asn Pro Thr Ser Phe Val Tyr Cly Ser Asn Asp Clu 

750 * 755 760 

AAT CAC CCT CAA ACC TGC ATC CTC CAC AAA ATC AAC TTA ACT TTC CAT 2448 
is Asn Clu Pro Clu Thr Cys Met Val Clu Lys Met Asn Leu Thr Phe His 

765 770 775 

CTT ATC AAC ACT GCC AAT AGT ATG CCT CCC AAT CTT ACT CTCJAA ATA 2496 
20 Yal He Asn Thr Gly Asn Ser Met Ala Pro Asn Val Ser Val Clu He 

780 785 790 

ATG CTA CCA AAT TCT TTT ACC CCC CAA ACT GAT AAC CTG TTC AAC ATT 2588 
25 Met Val Pro Asn Ser Phe Ser Pro Gin Thr Asp Lys Leu Phe Asn He 

795 800 805 

TTG CAT GTC CAG ACT ACT ACT GCA GAA TGC CAC TTT CAA AAT TAT CAA 2.592 
30 Leu Asp Val Gin Thr Thr Thr Cly Clu Cys His Phe Clu Asn Tyr Gin 

810 815 820 825 

ACA CTG TCT CCA TTA GAG CAG CAA AAG ACT GCA ATG CAG ACC TTG AAA 2640 
Arg Val Cys Ala Leu Glu Cln Gin Lys Ser Ala Met Gin Thr Leu Lys 

830 835 840 

GGC ATA GTC CCG TTC TTG TCC AAG ACT GAT AAG AGG CTA TTG.TAC TGC 2688 
Gly lie Val Arg Phe Leu Ser Lys Thr Asp Lys Arg Leu Leu Tyr Cys 

845 850 855 

ATA AAA CCT CAT CCA CAT TGT TTA AAT TTC TTC TGT AAT TTT GCC AAA 2736 
lie Lys Ala Asp Pro His Cys Leu Asn Phe Leu Cys Asn Phe Cly Lys 

860 865 870 

ATC CAA AGT CCA AAA GAA CCC ACT CTT CAT ATC CAA CTC CAA CCC CCC 2784 
Met Clu Ser Gly Lys Clu Ala Ser Val (lis lie Cln Leu Glu Cly Ar« 
875 880 885 
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CCA TCC ATT TTA CAA ATC CAT CAC ACT TCA CCA CTC AAC TTT CAA ATA 2832 

Pro Ser ( le Leu Clu Met Asp Clu Thr Ser Ala Leu Lys Phe Clu He 

890 895 goo 90S 

ACA CCA ACA CCT TTT CCA CAC CCA AAT CCA ACA CTA ATT CAA CTA AAC 2880 

Arg Ala Thr Cly Phe Pro Clu Pro Asn Pro Arg Val tie Clu Leu Asn 

910 915 920 

AAC CAT CAC AAT CTT CCC CAT CTT CTA CTC CAA CCA CTA CAT CAT CAA 2928 
Lys Asp Clu Asn Val Ala His Val Leu Leu Clu Cly Leu His His Cln- 

92 S 930 935 

ACA CCC AAA CCT TAT TTC ACG CAT CCC CAC CTCCTCCAAC CAGCCTCACC 2978 
Arg Pro Lys Arg Tyr Phe Thr Asp Pro Clu 
340 94S 
•GCTCCTCCCT GCACCCATCC CCCCTATCCA CCCCCAGTCC ACGCCACCAA CCCACCCCCC 3038 
CTCTCCCTCT TCACCCCCAG CCTCTCCCCC CCCCACTCAT CCTCACCCAC ACCCTCTTCT 3098 
CGCTTTTTCC CACCCTCTCC CCAGCCACAC CCTAGGTCCC CCTAACCCAC CCCCTCCACA 3158 
CAAACGCGCA CGTCCTCCCC TCACACCTGC CAACACCCAT ATCCCCGACC ACCCTCCCCC 3218 
TCACCTAACC CCACCCCAAA CCCCAAACTC TCCACTCCCT CACCTCGCAC ACCTTCTCTC 3278 
CTCCCAGATT CCAGTAACTC CCAATCTTCT CTCTCCA GAG CCC AAA TCT TCT GAC 3333 

Clu Pro Lys Ser Cys Asp 
950 

AAA ACT CAC ACA TGC CCA CCC TGC CCA CCTAACCCAC CCCACCCCTC 3330 
Lys Thr His Thr Cys Pro Pro Cys Pro 

955 96O 
CCCCTCCACC TCAACCCCCC ACAGCTCCCC TACACTACCC TCCATCCACC. CACACGCCCC 3440 
ACCCGCCTGC TCACACCTCC ACCTCCATCT CTTCCTCA CCA CCT CAA CTC CTC 3493 

Ala Pro Glu Leu Leu , 
965 

CCC CCA CCC TCA CTC TTC CTC TTC CCC CCA AAA CCC AAC CAC ACC CTC 3541 
Cly Cly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
"0 975 980 
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ATC ATC 


TCC CCG ACC CCT 


GAG 


GTC 


ACA TGC GTG 


CTG CTG CAC GTG AGC 


3589 


llet (le 


Ser Arg Thr Pro 


Glu 


VaL Thr Cys Val 


Val VaL Asp Val Ser 




985 




990 






995 




CAC CAA 


CAC CCT GAG CTC 


AAG 


TTC 


AAC TGG TAC 


GTC CAC CCC GTC GAG 


3637 


Bis: Clu 


Asp Pro GLu VaL 


Lys 


Phe 


Asn Trp Tyr 


VaL Asp Gly VaL GLu 




1000 


100S 






1010 


1015 




CTG CAT 


AAT GCCAAG ACA 


AAG 


CCG 


CGG GAG GAG 


CAG TAC AAC AGC ACG 


3685 


Vol Die 
rai HIS 


ASH Ala L/S IflT 


Lys 


Pro 


Arg GLu GLu 


P.] a Tvr len Car Thr 

uin lyr asti oer inr 






1020 






1025 


1030 




TAC CGG 


GTG GTC AGC GTC 


CTC 


ACC 


GTC CTG CAC 


CAC CAC TGG CTG AAT 


3733 


Tyr Arg 


Val Val Ser VaL 


Leu 


Thr 


VaL Leu His 


Gin Asp Trp~Leu Asn 






1035 




1040 


1045 




GGC AAG 


GAG TAC AAG TGC 


AAG 


GTC 


TCC AAC AAA 


GCC-CTC CCA CCC CCC 


3781 


Gly Lys 


GLu Tyr Lys Cys 


Lys 


VaL 


Ser Asn Lys 


Ala Leu Pro Ala Pro 





1050 1055 1060 

ATC GAG AAA ACC ATC TCC AAA CCC AAA GGTGGGACCC GTGGGGTGCC 3828 

lie Glu Lys Thr tie Ser Lys Ala Lys 
1065 1070 



35 AGGGCCACAT GGACAGAGGC CGGCTCGGCC CACCCTCTGC CCTGAGAGTG ACCCCTGTAC 3888 
CAACCTCTGT CCTACA GGG CAG CCC CGA GAA CCA CAG GTG TAC ACC CTG 3937 
Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu 

40 1075 1080 

CCC CCA TCC CGG GAT GAG CTG ACC AAG AAC CAG GTC AGC CTG ACC TGC 3985 
Pro Pro Ser Arg Asp Clu Leu Thr Lys Asn Gin Val Ser Leu Thr- Cys 

45 

1085 1090 1095 

CTC GTC AAA CCC TTC TAT CCC AGC CAC ATC GCC CTC CAG TCG CAG AGC 4033 
so Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val Clu Trp Clu Ser 
1100 1 1 OS 1 1 10 11(5 
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AAT CCG CAC CCC CAC AAC AAC TAC AAC ACC ACC CCT CCC CTC CTC CAT 408 1 
Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Yal leu Asp 

1120 H25 1130 

TCC GAC GGC TCC TTC TTC CTC TAC ACC AAG CTC ACC CTC CAC AAC ACC 4129 
Ser Asp Cly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Vai Asp Lys Ser 

1135 H40 1145 

AGG TGG CAG CAG GGG AAC GTC TTC TCA TGC TCC GTG ATG CAT GAG CCT 4177 
Arg Trp Gin Cln Gly Asn Val Phe Ser Cys Ser Yal Met Bis Glu A La 

1150 1155 1160 

CTG CAC AAC CAC TAC ACG CAG AAG AGC CTC TCC CTG TCT CCC-CCT AAA 4225 
Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
1165 U70 1175 

TGA 



Sequence No. 2 

Length of sequence: 3463 

Type of sequence: Nucleic acid 

Sequence 



4228 



ATG AAT TTA CAA CCA ATT TTC TGG ATT CCA CTG ATC AGT TCA GTT TCC 48 
x Met Asn Leu Gin Pro IU Phe Trp He Gly Leu He Ser Ser Yal Cys 

-20 -15 -io -s 

TGT CTG TTT GCT CAA ACA GAT GAA AAT AGA TGT TTA AAA CCA AAT GCC 96 
40 Cys Yal Phe Ala Gin Thr Asp Glu Asn Arg Cys Leu Lys Ala Asn Ala 

15 1° 
AAA TCA TGT GGA CAA TGT A.TA CAA CCA GCC CCA AAT TCT GGG TGG TCC 144 
45 Lys Ser Cys Cly Clu Cys He Cln Ala Gly Pro Asn Cys Gly Trp Cys 

15 20 25 

ACA AAT TCA ACA TTT TTA CAG CAA GGA ATC CCT ACT TCT GCA CCA TCT 192 
Thr Asn Ser Thr Phe Leu Cln Clu Cly Met Pro Thr Ser Ala Ar« Cys 
30 35 40 
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CAT CAT TTA CAA CCC TTA AAA AAC AAC CCT TCC CCT CCA CAT CAC ATA 240 
Asp Asp Leu CLu Ala Leu Lys Lys Lys Cly Cys Pro Pro Asp Asp tie 
45 50 55 60 

CAA A AT CCC AGA CGC TCC AAA CAT ATA AAC AAA A AT AAA AAT CTA ACC 288 
Glu Asn Pro Arg Cly Ser Lys Asp He Lys Lys Asn Lys Asn Val Thr 

65 TO T5 

AAC CCT ACC AAA CCA ACA CCA CAC AAG CTC AAC CCA GAG CAT ATT CAT 336 
Asn Arg Ser Lys Cly Thr Ala Giu Lys Leu Lys Pro Glu Asp He His 

80 85 90 

CAG ATC CAA CCA CAG CAG TTG GTT TTG CCA TTA AGA TCA GGG^GAG CCA 384 
Gin He Gin Pro Gin Gin Leu Val Leu Arg Leu Arg Ser Gly Glu Pro 

95 100 105 

CAG ACA TTT ACA TTA AAA TTC AAG, AGA CCT GAA GAC TAT CCC ATT CAC ' 432 
Gin Thr Phe Thr Leu Lys Phe Lys Arg Ala Giu Asp Tyr Pro He Asp 

1 10 115 120 

CTC TAC TAC CTT ATG GAC CTG TCT TAT TCA ATG AAA GAC GAT TTG GAG 4 480 
Leu Tyr Tyr Leu Met Asp Leu Ser Tyr Ser Met Lys Asp Asp Leu Glu 
125 130 135 140 

AAT GTA AAA AQT CTT GGA ACA GAT CTG ATG AAT GAA ATG AGG AGG ATT 528 
Asn Val Lys Ser Leu Gly Thr Asp Leu let Asn Glu Met Arg Arg tie 

145 150 155 

ACT TCG GAC TTC AGA ATT GGA TTT GGC TCA TTT GTC GAA AAG ACT GTG 576 
Thr Ser Asp Phe Arg He Gly Phe Cly Ser Phe Val Glu Lys Thr Val 

160 165 • 170 

ATG CCT TAC ATT ACC ACA ACA CCA CCT AAG CTC AGG AAC CCT TGC ACA 624 
Met Pro Tyr He Ser Thr Thr Pro Ala Lys Leu Arg Asn Pro Cys Thr 

175 180 . 185 

ACT GAA CAG AAC TCC ACC ACC CCA TTT ACC TAC AAA AAT CTC CTC ACT 672 
Ser Clu Gin Asn Cys Thr Thr Pro Phe Ser Tyr Lys Asn Val Leu Ser 
190 (95 200 
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CTT ACT AAT AAA CCA CAA CTA TTT AAT CAA CTT CTT CCA AAA CAC CCC UO 

leu Thr Asn lys Cly Clu Val Phe Asn Clu leu Val Cly Lys Cln Arg 

205 210 215 220 

ATA TCT CCA AAT TTC CAT TCT CCA" CAA CCT CCT TTC CAT CCC ATC ATC 768 

tie Ser Cly Asn Leu Asp Ser Pro Clu Cly Cly Phe Asp Ala tie let 

225 230 23S 

CAA CTT CCA CTT TCT CCA TCA CTC ATT CCC TCC ACC AAT CTT ACA CCC 816 
Gin Val Ala Val Cys Cly Ser Leu tie Cly Trp Arg Asn Yal Thr Arg 

2*0 245 250 

CTC CTC CTC TTT TCC ACA GAT CCC CGG TTT CAC TTT CCT CCA^CAT CCC 864 
Leu Leu Yal Phe Ser Thr Asp Ala Cly Phe Bis Phe Ala Gly" Asp Cly 

255 260 265 

AAA CTT CCT CCC ATT CTT TTA CCA AAT CAT CCA CAA TCT CAC CTC CAA 912 
Lys Leu Cly Cly He Yal Leu Pro Asn Asp Cly Cln Cys His Leu Clu 

270 275 280 

AAT AAT ATC TAC ACA ATC ACC CAT TAT TAT CAT TAT CCT TCT ATT CCT 960 
Asn Asn let Tyr Thr Met Ser Bis Tyr Tyr Asp Tyr Pro Ser He Ala 
285 290 • 295 300 

CAC CTT CTC CAC AAA CTC ACT CAA AAT AAT ATT CAG ACA ATT TTT CCA 1008 
Bis Leu Yal Cln Lys Leu Ser Clu Asn Asn He Gin Thr He Phe Ala 

305 310 315 

GTT ACT CAA CAA TTT CAC CCT CTT TAC A AG CAC CTC AAA AAC TTC .ATC 1056 
Val Thr Clu Clu Phe Gin Pro Val Tyr Lys Glu Leu Lys Asn Leu He 

320 325 330 

CCT AAC tCA CCA CTA CCA ACA TTA TCT CCA AAT TCT ACC AAT CTA ATT H04 
Pro Lys Ser Ala Yal Cly Thr Leu Ser Ala Asn Ser Ser Asn Yal He . 

335 340 345 

CAC TTC ATC ATT CAT CCA TAC AAT TCC CTT TCC TCA CAA CTC ATT TTC 1152 
Gin Leu He He Asp Ala Tyr Asn Ser Leu Ser Ser Clu Yal He Leu 
3S0 355 360 
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GAA AAC CCC 
Clu Asn Gly 
36S 

TGC AAG AAC 
Cys Lys Asn 

AAT ATT TCC 
Asn lie Ser 

AAT AAG TGT 
Asn Lys Cys 
415 

GGC TTT ACG 
Gly Phe Thr 
430 

* CAA TGC CAA 
Glu Cys Gin 
445 

AAT GGG ACA 
Asn Gly Thr 

GGT AGA CAT 
Gly Arg Bis 

GAT GCT TAC 
Asp Ala Tyr 
495 

GGA GAG TGC 
Gly Clu Cys 
510 



AAA TTG TCA 
Lys Leu Ser 
370 

GGG CTC AAT 
Gly Val Asn 
38S 

ATT GGA GAT 
He Gly Asp 
400 

CCA AAA AAG 
Pro Lys Lys 

GAG CAA GTA 
Glu Glu Val 

AGC GAA GGC 
Ser Glu Gly 
450 

TTT GAG TGT 
Phe Glu Cys 
\ 465 
TGT GAA TGC 
Cys Glu Cys 
480 

TGC AGG AAA 
Cys Arg Lys 

GTC TCC GGA 
Val Cys Cly 



GAA GGA 
Clu Gly 

GGA ACA 
Gly Thr 

GAG GTT 
Glu Val 

GAT TCT 
Asp Ser 
420 
GAG GTT 
Glu Val 
435 

ATC CCT 
He Pro 

GGC GCG 
Gly Ala 

AGC ACA 
Ser Thr 

GAA AAC 
Glu Asn 
500 
CAG TGT 
Cln Cys 
515 



GTA ACA 
Val Thr 

GGG GAA 
Cly Glu 
390 
CAA TTT 
Gin Phe 
405 

GAC AGC 
Asp Ser 

ATT CTT 
He Leu 

GAA AGT 
Glu Ser 

TGC AGG 
Cys Arg 
470 
GAT GAA 
Asp Glu 
485 

AGT TCA 
Ser Ser 



ATA AGT TAC 
He Ser Tyr 
375 

AAT GGA AGA 
Asn Gly Arg 

GAA ATT AGC 
Glu He Ser 

TTT AAA ATT 
Phe Lys He 
425 

CAG TAC ATC 
Gin Tyr He 
440 

CCC AAG TGT 
Pro Lys Cys 
455 

TGC AAT GAA 
Cys Asn Glu 



AAA TCT TAC 
Lys Ser Tyr 
380 

AAA TGT TCC 
Lys Cys Ser 

395 
ATA ACT TCA 
He Thr Ser 
410 

AGG CCT CTG 
ArrPro Leu 

TGT GAA TGT 
Cys Glu Cys 



CTT AAC AGT 
Val Asn Ser 



CTT TCT 
Val Cys 



GAA ATC TGC 
Glu He Cys 
505 

AGG AAG AGG 
Arg Lys Arg 
520 



CAT GAA GGA 
His Glu Gly 
460 

GGG CCT GTT 
Gly Arg Val 

475 
GAA GAC ATG 
Glu Asp Net 
490 

AGT AAC AAT 
Ser Asn* Asn 

CAT AAT ACA 
Asp Asn Thr 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 
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AAT CAA ATT TAT TCT CCC AAA TTC TCC CAC TCT CAT A AT TTC A AC TCT 
A*nC lu tie Tyr Ser Clr lys Phe Cys Cl. Cys Asp Asn P„ e A sn Cys 

Asp Ar, Ser Asn Ciy Leu Ue Cys CLy Ciy As„ Cly Hi Cys Lys Cys 
545 550 555 

485 570 

" s S " SIS 

m COO CCC AtC TCC M TOT CCT CTC TCT ,« TC, «„ „, ccc m 

595 600 

m cu M cm „ m „ „ 6 M uc (CC tcc cn Kt m 

' «■« • » 

CCT CAC CAT AAA CAA T6T GTT CAC TCC AC. CCC „c AA, M CCA CAA 

831 S3S 
AAC AAA CAC ACA TCC ACA CAC CAA TCT TCC T*T TTT AAC ATT ACC A AG 
Lys Lys A,p Thr cy, Thr Cl„ Clu C y S Ser Tyr Phe As„ | U Thr Ln 

«» • 650 

W «- Ser Ar 8 Asp Lys Leu Pro Cln Pro W Ctn Pro Asp Pf0 ^ 
Tr ■•• 665 

CC WT TCT AAC CAC AAC CAT CTT CAC CAC TCT TCC TTC TAT TTT ACC 
-r l«Cr. t W CU Lys Asp , al Asp A,p Cys T,p P he „, 
670 "5 680 



1630 



1728 
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TAT TCA CTC AAT CCC AAC AAC CAC CTC ATC CTT CAT CTT CTC CAC AAT 2160 

Tyr Ser Val Asn Cty Asn Asn Clu Val set Val Bis Val Val Clu Asa 

685 690 695 " 700 

CCA CAC TGT CCC ACT CCT CCA CAC CAT CCC CAC CTCCTCCAAC CACCCTCACC 22 13 

Pro Clu Cys Pro Thr Cly Pro Clu Asp Pro Clu 

70S . 7l0 

CCTCCTCCCT CCACCCATCC CCCCTATCCA CCCCCACTCC ACCCCAGCAA CCCACCCCCC 2273 
CTCTGCCTCT TCACCCCCAC CCTCTCCCCC CCCCACTCAT CCTCACCCAC AGCCTCTTCT 2333 
CCCTTTTTCC CACCCTCTCC CCACCCACAC CCTACCTCCC CCTAACCCAC CCCCTCCACA 2393 
CAAACCCCCA CCTCCTCCCC TCACACCTCC CAACACCCAT ATCCCCGACC ACCCTCCCCC 2453 
TGACCTAAGC CCACCCCAAA CGCCAAACTC TCCACTCCCT CACCTCGGAC ACCTTCTCTC 2 S I 3 
CTCCCACATT CCACTAACTC CCAATCTTCT CTCTCCA CAC CCC AAA TCT TCT CAC 2568 

Clu Pro Lys Ser Cys Asp 
715 

AAA ACT CAC ACA TCC CCA CCC TCC CCA CCTAACCCAC CCCACCCCTC 2615 
Lys Thr Bis Thr Cys Pro Pro Cys Pro 

720 72 -5 
CCCCTCCACC TCAACCCCGC ACACCTCCCC TACACTACCC TCCATCCAGC CACACCCCCC 2675 
ACCCCCCTCC TCACACCTCC ACCTCCATCT CTTCCTCA CCA CCT CAA CTC CTC 2728 

Ala Pro Clu Leu Leu 
730 

CCC CCA CCC TCA CTC TTC CTC TTC CCC CCA AAA CCC AAC CAC ACC CTC 27 76 
Cly Cly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 

735 740 745 

ATC ATC TCC CCC ACC CCT CAC CTC ACA TCC CTC CTC CTC CAC CTC ACC 2824 
«et He Ser Arg Thr Pro Clu Val Thr Cys Val Val Val Asp Val Ser 

750 75S 760 

CAC CAA CAC CCT CAC CTC AAC TTC AAC TCC TAC CTC CAC CCC CTC CAC 2872 
His Clu Asp Pro Clu Val Lys Phe Asn Trp Tyr Vat Asp Cly Val Clu 
785 770 775 
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CTC CAT aat ccc aac aca aac ccc ccc cac cac cac tag AAC acc ACC 292fl 
Val His Asn Ala Lys Thr Lys Pro Ar* Cl„ Clu 61. Tyr A s „ Ser Thr 

780 785 "0 79s 

TAC CCC CTC CTC ACC CTC CTC ACC CTC CTC CAC CAC CAC TCC CTC AAT 2968 
Tyr Ar 8 Val Val Ser Val Leu Thr Val Leu His CI. Asp Trp Leu As„ 

800 «05 8l0 . 

CCC AAC CAC TAC AAC TCC AAC CTC TCC AAC AAA CCC CTC CCA CCC CCC 30l6 
Gly Lys Clu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 

815 820 82S 

ATC CAC AAA ACC ATC TCC AAA CCC AAA CCTCCCACCC CTGCGCTCCC 3063 
He Clu Lys Thr He Ser Lys Ala Lys 

830 835 
ACGCCCACAT CCACACAGCC CCCCTCCCCC CACCCTCTCC CCTCACAGTC ACCCCTCTAC 3123 
CAACCTCTCT CCTACA CCC CAC CCC CCA. GAA CCA CAG GTG TAC ACC CTC 
Gly Gin Pro Ar« Clu Pro Cln Val Tyr Thr Leu 
840 845 
CCC CCA TCC CGC GAT GAG CTC ACC AAC AAC CAG GTC ACC CTC ACC TGC 
Pro Pro Ser Arg Asp Gl„ Leu Thr Lys Asn Gin Val Ser Leu Thr Cys 



3172 



3 22 0 



850 855 8fi0 

CTG GTC AAA GGC TTC TAT CCC AGC CAC ATC CCC GTG CAC TGG GAG ACC 
Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala Val .61. Trp Glu Ser 

885 870 875 

AAT 666 CAC CCC GAG AAC AAC TAC AAG ACC ACC CCT CCC CT6 CTC GAT 
m A S „ Gly Cln Pro Clu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
880 885 890 

TCC CAC CCC TCC TTC TTC CTC TAC AGC AAG CTC ACC GTC CAC AAC ACC 
50 Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 



3268 



3316 



3364 



900 905 



910 



55 
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ACG TCC CAC CAC CCC AAC CTC TTC TCA TCC TCC CTC ATC CAT GAG GCT 3412 
5 Arj Trp Gin Gin Gly Asn Val Phe Ser Cys Ser YaL Kec His Glu Ala 

915 920 925 

CTG CAC AAC CAC TAC ACC CAG AAC ACC CTC TCC CTG TCT CCG CGT AAA 3460 
10 Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 

930 93S 940 

TCA 3463 
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Sequence No. 3 

Length of sequence: 13 

Type of sequence: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence 

Cys Leu His Gly Pro Glu He Leu Asp Val Pro Ser Thr 
1 5 io 



Sequence No. 4 

Length of sequence: 31 
35 Type of sequence: Nucleic. acid 

Number of strands: Single 

Topology: Linear 
40 Kind of sequence: Other nucleic acid, synthetic DNA 

Sequence 

GCGGATCCCG AGCTGCTGGA ACCAGGCTCA G 31 

45 

Sequence No. 5 
Length of sequence: 27 
so Type of sequence: Nucleic acid 

Number of strands: Single 
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Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CCTCTACACG CCCCTCCCAC TCATTTA 

Sequence No. 6 

Length of sequence: 73 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CTACACCACC ATCTTCCCCA CCGACAGCGC ATGCCTTGCG AACCGAGGCC CGAACCCGGG 
CCCCGGAGCT GCA 

Sequence No. 7 

Length of sequence: 65 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CCTTCCCCGC CCGGCTTCCC GCCTCGCTTC CCAAGCCATG CGCTCTCGCT CGGGAACATC 
GTGGT 

Sequence No. 8 

Length of sequence: 51 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Linear 
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Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CTCCGCGACA CCCTCATCCT CTTCCTCTGC CTCCGCCTCC CGACCGCCAG G 

Sequence No. 9 

Length of sequence: 55 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Straight chain 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CCTCCCGGTC CGGACCCCCA GCCACAGCAA CACCATCACC GTCTCCCGCA GTCGA 

Sequence No. 10 

Length of sequence: 37 

Type of sequence: Nucleic acid 

Number of .strands: Single 

Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CACTCCAGGC AGCCCTTACA ACGTGGACAC TGAGAGC 

Sequence No. 11 

Length of sequence: 22 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CCAGAAACCT CTAAATCAGC AG 
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Sequence No. 12 

Length of sequence: 22 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: .Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CCATTTATGC GGAAACATCT GC 

Sequence No. 13 

Length of sequence: 29 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CGGGATCCGT GAAATAACGT TTCCCTCTT 

Sequence No. 14 

Length of sequence: 22 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

CCCGAAAAGA TCAATTTACA AC 

Sequence No. 15 
Length of sequence: 27 
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Type of sequence: Nucleic acid 
Number of strands: Single 
Topology: Linear 

Kind of sequence: Other nucleic acid f synthetic DNA 
Sequence 

GTCGCATCCT CTGGACCAGT GGCACAC 

Sequence No. 16 

Length of sequence: 10 

Type of sequence: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence 

Gly Pro Glu lie Leu Asp Yal Pro Ser Thr 
1 5 10 

Sequence No. 17 

Length of sequence: 10 

Type of sequence: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence 

Gly Pro Glu lie Leu Glu Yal Pro Ser Thr 
I 5 10 

Sequence No. 18 

Length of sequence: 6 

Type of sequence: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 
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Sequence 

Gly Arg Cly Asp Ser Pro 
I 5 

Sequence No. 19 

Length of sequence: 467S 

Type of sequence: Nucleic acid 

Sequence 

ATC CCG CCA CAA CCC ACA CCG CCC CCC CCC CTG CCC CTC CTC CTC CTC 
Jtet Cly Pro Clu Arg Thr Cly Ala Ala Pro Leu Pro Leu Leu^-Leu Val 

-25 -20 . 15 

TTA CCG CTC ACT CAA GCC ATT TTA AAT TCT TGT TTC CCC TAC AAT GTT 
Leu Ala Leu Ser Gin Gly He Leu Asn Cys Cys Leu Ala Tyr Asn Val 

"I" -5 i 

GGT CTC CCA CAA CCA AAA ATA TTT TCC GCT CCT TCA ACT CAA CAG TTT 
Cly Leu Pro Clu Ala Lys He Phe Ser Cly Pro Ser Ser Clu Cln Phe 

5 10 1S 

GCC TAT CCA CTG CAC CAC TTT ATA AAT CCA AAA CGC AAC TGG TTA CTC 
Cly Tyr Ala Val Cln Gin Phe He Asn Pro Lys Cly Asn Trp Leu Leu 
20 25 .30 35 

GTT CCT TCA CCC TGG ACT GCC TTT CCT CAC AAC CCA ATC CCA CAT CTC 
Val Cly Ser Pro Trp Ser Gly Phe Pro Clu Asn Arg Met Cly Asp Val 

« 45 50 

TAT AAA TCT CCT GTT CAC CTA TCC ACT GCC ACA TCT CAA AAA CTA AAT 
Tyr Lys Cys Pro Val Asp Leu Ser .Thr Ala Thr Cys Clu Lys Leu Asn 

55 60 65 

TTC CAA ACT TCA ACA ACC ATT CCA AAT CTT ACT CAC ATC AAA ACC AAC 
Leu Cln Thr Ser Thr Ser tie Pro Asn Val Thr Clu Jlet Lys Thr Asn 
70 75 so 
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ATC ACC CTC GGC TTG ATC CTC ACC ACG AAC ATC CGA ACT GGA GGT TTT 384 
Met Ser Leu Gly Leu tie Leu Thr Arg Asn Met CLy Thr Gly Ciy Phe 

85 90 95 

CTC ACA TGT GGT CCT CTG TGG CCA CAG CAA TGT CGC AAT CAG TAT TAC 432 
Leu Thr Cys Cly Pro Leu Trp Ala Gin Gin Cys Gly Asn Gin Tyr Tyr 
100 105 i 10 115 

ACA ACG GGT CTG TGT TCT GAC ATC ACT CCT GAT TTT CAG CTC TCA GCC 480 
Thr Thr Gly Val Cys Ser Asp He Ser Pro Asp Phe Gin Leu Ser Ala 

\ 120 125 130 

ACC TTC TCA CCT GCA ACT CAG CCC TGC CCT TCC CTC ATA GAT.GTT GTG 528 
20 Ser Phe Ser Pro Ala Thr -Gin Pro Cys Pro Ser Leu He Asp Val Val 

135 140 145 

GTT GTG TGT GAT GAA TCA AAT ACT ATT TAT CCT TGG CAT CCA GTA AAG 576 
2S Val Val Cys Asp Glu Ser Asn Ser lie Tyr Pro Trp Asp Ala Yal Lys 

150 155 160 

AAT TTT TTG GAA AAA TTT GTA CAA GGC CTT GAT ATA GGC CCC ACA AAG 624 
30 Asn Phe Leu Glu Lys Phe Yal Gin Gly Leu Asp He Gly Pro Thr Lys 

165 170 175 

ACA CAG GTG GGG TTA ATT CAG TAT GCC AAT AAT CCA AGA. GTT GTG TTT 672 
35 Thr Gin Yal Gly Leu He Cln Tyr Ala Asn Asn Pro Arg Yal Yal Phe 

180 185 190 195 

AAC TTG AAC ACA TAT AAA ACC AAA GAA GAA ATG ATT GTA GCA ACA TCC 720 
40 Asn Leu Asn Thr Tyr Lys Thr Lys Glu Glu Met He Yal Ala Thr Ser 

200 205 210 

CAG ACA TCC CAA TAT GGT GGG GAC CTC ACA AAC ACA TTC CGA GCA ATT 768 
45 Gin Thr Ser Gin Tyr Gly Gly Asp Leu Thr Asn Thr Phe Gly Ala He 

215 220 225 

CAA TAT GCA ACA AAA TAT CCC TAT TCA GCA CCT TCT CGT CGC CCA CCA 816 
Gin Tyr Ala Arg Lys Tyr Ala Tyr Ser Ala Ala Ser Gty Gly Arg Arg 
230 235 ' 240 
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ACT CCT ACC AAA CTA ATC CTA CTT CTA ACT CAC CCT CAA TCA CAT CAT 864 
Ser Ala Thr Lys Val Met Val Val Val Thr Asp Cly Glu Ser His Asp 

245 250 255 

CCT TCA ATC TTC AAA CCT CTC ATT GAT CAA TGC AAC CAT CAC AAT ATA 912 
Gly Ser Met Leu Lys Aia Val lie Asp Cln Cys Asn His Asp Asn lie 
260 265 270 275 

CTG AGG TTT CCC ATA CCA CTT CTT CCC TAC TTA AAC AGA AAC CCC CTT 960 
Leu Arg Phe Gly lie Ala Vai Leu Cly Tyr Leu Asa Arg Asn Ala Leu 

280 285 290 

GAT ACT AAA AAT TTA ATA AAA CAA ATA AAA GCG ATC CCT AGT. ATT CCA 1008 
Asp Thr Lys Asn Leu lie Lys Glu He Lys Ala He Ala Ser He Pro 

295 300 305 

ACA GAA AGA TAC TTT TTC AAT GTG TCT CAT GAA CCA GCT CTA CTA GAA 1056 
Thr Glu Arg Tyr Phe Phe Asn Val Ser Asp Glu Ala Ala Leu Leu Glu 

310 315 320 

AAC CCT GGG ACA TTA GGA GAA CAA ATT TTC ACC ATT GAA CCT ACT CTT 1104 
Lys Ala Gly Thr Leu Gly Glu Gin lie Phe Ser lie Glu Cly Thr Yal 

325 330 335 

CAA GGA GGA GAC AAC TTT CAG ATC GAA ATG TCA CAA CTC GGA TTC ACT 1152 
Gin Gly Gly Asp Asn Phe Gin Met Glu Met Ser Gin Vai Gly Phe Ser 
340 345 350 355 

GCA GAT TAC TCT TCT CAA AAT GAT ATT CTG ATG CTG CGT CCA GTG GGA' 1200 
Ala Asp Tyr Ser Ser Gin Asn Asp He Leu Met Leu Gly Ala Val Gly 

360 365 370 

GCT TTT GGC TGG ACT GGG ACC ATT CTC CAG AAG ACA TCT CAT GGC CAT 1248 
Ala Phe Cly Trp Ser Cly Thr He Val Gin Lys Thr Ser Bis Ciy His « 

375 380 385 

TTC ATC TTT CCT AAA CAA CCC TTT CAC CAA ATT CTC CAG CAC AGA AAT 1296 
Leu He Phe Pro Lys Gin Ala Phe Asp Gin He Leu Gin Asp Ar« Asn 
390 395 400 
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CAC ACT TCA TAT 
Bis Ser Ser Tyr 
405 

ACC ACT CAC TTT 
Ser Thr His Phc 
420 

ATA CTC CTA TAT 
lie Yal Leu Tyr 



GCT CAC 
Ala His 

TCA GTT 
Ser Yal 

CCA CCA 
Ala Pro 
• 485 
CTG TTT 
Leu Phe 
500 

CCC CCC 
Cly Pro 



CGA GGT 
Arg Gly 
455 
GAT GTC 
Asp .Yal 
470 

ATG TAC 
Ket Tyr 

ACT ATC 
Thr He 

GAG GCC 
Glu Gly 



45 



50 



CTT TCA GAC ATC 
Leu Ser Asp He 
535 

CCA CTA GAA AAT 
Pro Leu Glu Asn 
550 



TTA GGT TAC 
Leu Giy Tyr 
410 

GTT GCT GGT 
Yal Ala Gly 

425 
AGT GTG AAT 
Ser Yal Asn 
440 

CAC CAG ATT 
Asp Gin lie 

GAT AAA GAC 
Asp Lys Asp 

ATG AGT GAC 
Vet Ser Asp 
490 

AAA AAG GGC 
Lys Lys Gly 

505 
ATT GAA AAC 
lie Glu Asn 
520 

AAC ATG GAT 
Asn Met Asp 

CAG AAT TCT 
GLn Asn Ser 



TCT CTG GCT 
Ser Yal Ala 

GCT CCT CGG 
Ala Pro Arg 

GAG AAT GGC 
Glu Asn Cly 
44S 

GGC TCC TAT 
Gly Ser Tyr 

. 460 
ACC ATT ACA 
Thr He Thr 
475 

CTA AAG AAA 
Leu Lys Lys 

ATT TTC GCT 
lie Leu Gly 

ACT CGA TTT 
Thr Arg Phe 
525 

GGC TTT AAT 
Gly Phe Asn 
540 

GGA GCT GTA 
Gly Ala Yal 
555 



GCA ATT 
Ala lie 
415 
CCA AAT 
Ala Asn 
430 

AAT ATC 
Asn He 

TTT GGT 
Phe Cly 

GAC GTG 
.Asp Yal 

GAG GAA 
Glu Glu 
495 
CAG CAC 
Gin Bis 
510 

GGT TCA 
Gly Ser 

GAT GTG 
Asp Yal 

TAC ATT 
Tyr lie 



TCT ACT GGA GAA 
Ser Thr Cly Glu 



TAT ACC 
Tyr Thr 

ACG CTT 
Thr Yal 

AGT CTG 
Ser Yal 
465 
CTC TTG 
Leu Leu 
480 

CGA AGA 
Gly Arg 

CAA TTT 
Gin Phe 

GCA ATT 
Ala lie 

ATT GTT 
He Yal 
545 
TAC AAT 
Tyr Asn 
560 



GGC CAG 
Gly Gin 
435 
ATT CAG 
He Gin 
450 

CTG TCT 
Leu Cys 

GTA GGT 
Yal Gly 

GTC TAC 
Yal Tyr 

CTT GAA 
Leu Glu 
515 
GCA CCT 
Ala Ala 
530 

GGT TCA 
Gly Ser 

GGT CAT 

Cly His 



1344 
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1728 
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CAC CCC ACT ATC CCC ACA AAC TAT TCC CAC AAA ATC TTC CCA TCC CAT 1 824 
Cln Cly Thr He Arg Thr Lys Tyr See Cln Lys He Leu Cly Ser Asp 

565 570 575 

CCA CCC TTT ACC ACC CAT CTC CAC TAC TTT CCC ACC TCC TTC CAT CCC 1 872 
Cly Ala Phe Arg Ser Bis Leu Cln Tyr Phe Cly Arg Ser Leu Asp Cly 
580 585 590 595 

TAT CCA CAT TTA AAT CCC CAT TCC ATC ACC CAT CTC TCT ATT CCT CCC 1 920 
Tyr Cly Asp Leu Asn Cly Asp Ser He Thr Asp Val Ser lie Giy Ala 

600 605 610 

TTT CCA CAA CTC CTT CAA CTC TGG TCA CAA ACT ATT CCT CA^CTA CCT 1968 
Phe Cly Cln Val Val Gin Leu Trp Ser Cln Ser He Ala Asp Val Ala 

615 620 625 

ATA CAA CCT TCA TTC ACA CCA CAA AAA ATC ACT TTG CTC AAC AAG AAT 2016 
lie Glu Ala Ser Phe Thr Pro Clu Lys He Thr Leu Val Asn Lys Asn 

630 635 640 

CCT CAC ATA ATT CTC AAA CTC TCC TTC ACT CCA AAC TTC ACA CCT ACT 2064 
Ala Gin tie lie Leu Lys Leu Cys Phe Ser Ala Lys Phe Arg Pro Thr 

645 650 655 

AAG CAA AAC AAT CAA GTG CCC ATT CTA TAT AAC ATC ACA CTT CAT CCA 2112 
Lys Gin. Asn Asn Cln Val Ala He Val Tyr Asn He Thr Leu Asp Ala 
660 665 670 675 

CAT CCA TTT TCA TCC ACA CTA ACC TCC ACC CCG TTA TTT AAA CAA AAC 2160 
Asp Cly Phe Ser Ser Arg Val Thr Ser Arg Cly Leu Phe Lys Clu Asn 

660 685 690 

AAT CAA ACC TGC CTG CAC AAC AAT ATG GTA CTA AAT CAA CCA CAC ACT 2208 
Asn Clu Arg Cys Leu Cln Lys Asn Met Val Val Asn Cln Ala Cln Ser 1 

695 700 705 

TCC CCC CAC CAC ATC ATT TAT ATA CAC CAC CCC TCT CAT CTT CTC AAC 2256 
Cys Pro Clu His He He Tyr He Cln Clu Pro Ser Asp Val Val Asn 
710 715 720 
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TCT TTC GAT TTC CGT GTG GAC ATC ACT CTC GAA AAC CCT GCC ACT ACC 2304 
Ser Leu Asp Leu Arg Val Asp lie Ser Leu Glu Asa Pro Gly Thr Ser 

725 730 735 

CCT GCC CTT GAA GCC TAT TCT GAG ACT GCC AAC GTC TTC ACT ATT CCT 2352 
Pro Ala Leu Glu Ala Tyr Ser Glu Thr Ala Lys Val Phe Ser (le Pro 
740 ' 745 750 755 

TTC CAC AAA GAC TCT CCT GAG GAT GGA CTT TGC ATT TCT GAT CTA CTC 2400 
Phe Hia Lys Asp Cys Gly Glu Asp Gly Leu Cys He Ser Asp Leu Val 

760 765 770 

CTA GAT GTC CGA CAA ATA CCA GCT GCT CAA GAA CAA CCC TT^ATT GTC 2448 
Leu Asp Val Arg Gin tie Pro Ala Ala Gin GLu Gin Pro Phe He Yal 

775 780 785 

AGC AAC CAA AAC AAA AGG TTA ACA TTT TCA CTA ACA CTC AAA AAT AAA 2496 
Ser Asn Gin Asn Lys Arg Leu Thr Phe Ser Yal Thr Leu Lys Asn Lys 

790 795 800 

AGG CAA AGT GCA TAC AAC ACT CGA ATT GTT GTT GAT TTT TCA GAA AAC 2544 
Arg Glu Ser Ala Tyr Asn Thr Gly He Yal Yal Asp Phe Ser Glu Asn 

805 810 815 

TTG TTT TTT GCA TCA TTC TCC CTA CCG GTT GAT GGG ACA GAA GTA ACA 2592 
Leu Phe Phe Ala Ser Phe Ser Leu Pro Val Asp Gly Thr Glu Val Thr 
820 825 830 • 835 

TGC CAC CTC GCT GCA TCT CAG AAC TCT CTT GCC TGC CAT CTA GCC TAC 2640 
Cys Gin Yal Ala Ala Ser Gin Lys Ser Val Ala Cys Asp Yal Gly Tyr 

840 845 850 

CCT GCT TTA AAG AGA GAA CAA CAG GTG ACT TTT ACT ATT AAC TTT GAC 2688 
Pro Ala Leu Lys Arg Glu Gin Gin Val Thr Phe Thr He Asn Phe Asp 

855 860 865 

TTC AAT CTT CAA AAC CTT CAG AAT CAG CCG TCT CTC ACT TTC CAA GCC 2736 
Phe Asn Leu Gin Asn Leu Cin Asn Gin Ala Ser Leu Ser Phe Gin Ala 
870 875 830 
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TTA ACT GAA ACC CAA CAA CAA AAC AAC CCT CAT AAT TTC CTC AAC CTC 2734 
Leu Ser Ctu Ser Gin Clu Ciu Asn L/s A La Asp Asn Leu Vat Asn Leu 

88S 890 895 

AAA ATT CCT CTC CTC TAT CAT CCT CAA ATT CAC TTA ACA ACA TCT ACC 2832 
Lys (le Pro Leu Leu Tyr Asp Ala CLu f Le His Leu Thr Arg Ser Thr 
900 905 910 915 

AAC ATA AAT TTT TAT CAA ATC TCT TCC CAT CCG AAT CTT CCT TCA ATC 2880 
Asn He Asn Phe Tyr CLu (le Ser Ser Asp Cly Asn Val Pro Ser He 

920 925 930 

GTG CAC ACT TTT CAA GAT GTT CGT CCA .AAA TTC ATC TTC TCO.CTC AAG 2928 
Val His Ser Phe Clu Asp Val Cly Pro Lys Phe lie Phe Ser Leu Lys 

935 940 945 

GTA ACA ACA GGA ACT GTT CCA CTA AGC ATG GCA ACT GTA ATC ATC CAC 2976 
Val Thr Thr Gly Ser Val Pro Val Ser Met Ala Thr Val He He His. 

950 955 960 

ATC CCT CAG TAT ACC AAA GAA AAG AAC CCA CTG ATG TAC CTA ACT GCG 3024. 
He Pro Gin Tyr Thr Lys Glu Lys Asn Pro Leu Met Tyr Leu Thr Gly 

965 . 970 • 975 

GTG CAA ACA GAC AAG CCT GGT GAC ATC ACT TCT AAT GCA GAT ATC AAT 3072 
Val Gin Thr Asp Lys Ala Gly Asp He Ser Cys Asn Ala Asp He Asn 
980 985 990 995 

CCA CTC AAA ATA GCA CAA ACA TCT TCT TCT CTA TCT TTC AAA ACT CAA 3120 
Pro Leu Lys He Gly Cln Thr Ser Ser Ser Val Ser Phe Lys Ser Ciu 

1000 1005 L010 

AAT TTC ACG CAC ACC AAA GAA TTC AAC TCC AGA ACT CCT TCC TCT ACT 3168 
Asn Phe Arg His Thr Lys Clu Leu Asn Cys Arg Thr Ala Ser Cys Ser 1 

tOlS 1020 1025 

AAT CTT ACC TCC TCG TTG AAA GAC CTT CAC ATC AAA GGA GAA TAC TTT ' 3216 
Asn Vat Thr Cys Trp Leu Lys Asp Vul Ills Met Lys Cly Clu Tyr Phe 
^030 1035 (040 
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CTT AAT CTC ACT ACC ACA ATT TCC A AC CCC ACT TTC CCA TCA TCA ACC 3264 
Val Asn Val Thr Thr Arg lie Trp Asn Cly Thf Phe Ala Ser Ser Thr 

l0 45 10S0 10SS 

TTC CAG ACA CTA CAC CTA ACC CCA CCT CCA GAA ATC AAC ACC TAT A AC 3312 
Phe Clo Thr Val CU Leu Thr Ala Ala Ala Clu lie Asn Thr Tyr Asn 
1060 1065 10T0 1075 

CCT CAC ATA TAT CTC ATT GAA CAT AAC ACT CTT ACC ATT CCC CTC ATC 3360 
is Pro Clu lie Tyr Val lie Clu Asp Asn Thr Val Thr lie Pro Leu Set 

1080 1085 1090 

ATA ATC AAA CCT GAT GAG AAA CCC CAA GTA CCA ACA CAT CCC_GAG 3405 
20 lleaet Lys Pro Asp Glu Lys Ala Clu Val Pro Thr Asp Pro Clu 

1095 1100 H05 

CTGCTGGAAG CAGGCTCACC GCTCCTGCCT GGACGCATCC CCGCTATCCA GCCCCAGTCC 3465 
25 AGGGCAGCAA CGCAGGCCCC CTCTCCCTCT TCACCCGGAG CCTCTGCCCG CCCCACTCAT 3525 

GCTCAGGGAG AGGCTCTTCT GGCTTTTTCC CAGGCTCTGG GCAGGCACAG GCTACGTCCC 3585 
CCTAACCCAG CCCCTGCACA CAAACGGCCA GGTGCTGCGC TCACACCTCC CAAGAGCCAT 3545 
ATCCGGGAGG ACCCTGCCCC TGACCTAACC CCACCCCAAA CGCCAAACTC TCCACTCCCT 3705 
CAGCTCGGAC ACCTTCTCTC CTCCCAGATT CCAGTAACTC CCAATCTTCT CTCTGCA 3762 
GAG CCC' AAA TCT TGT GAC AAA ACT CAC ACA TCC CCA CCC TGC CCA 3807 
Clu Pro Lys Ser Cys Asp Lys Thr flis Thr Cys Pro Pro Cys Pro 

1110 1115 U20 

CGTAAGCCAG CCCAGGCCTC GCCCTCCAGC TCAACGCGGG ACACGTGCCC TACAGTACCC . 3867 
TGCATCCACC GACAGCCCCC AGCCCGGTCC TCACACCTCC ACCTCCATCT CTTCCTCA 3925 
CCA CCT CAA CTC CTC GGG CGA CCG TCA CTC TTC CTC TTC CCC CCA AAA 3973 
Ala Pro Clu Leu Leu Cly Cly Pro Ser Val Phe Leu Phe Pro Pro Lys 

1125 U30 1135 

CCC AAC CAC ACC CTC ATC ATC TCC CCC ACC CCT CAC GTC ACA TCC GTC 4021 
Pro Lys Asp Thr Leu Het lie Ser Ar 8 Thr Pro Clu Val Thr Cys Val 
1140 H45 I » 50 
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CTC CTC GAC CTC ACC CAC CAA CAC CCT CAC CTC AAC TTC A AC TCC TAC 4069 
5 Val Val Asp Val Ser Bis Ciu Asp Pro Clu Yai Lys Phe Asn Trp Tyr 

USS 1 160 1165 

CTC GAC GCC CTC CAC CTC CAT AAT GCC AAC AC A AAC CCG CCC CAC GAG 4117 
w Val Asp Gly Val Clu Val His Asa Ala Lys Thr Lys Pro Arg Clu Clu 

1170 1175 1180 L 1 85 

CAC TAC AAC ACC ACC TAC CCG CTC CTC ACC CTC CTC ACC CTC CTC CAC 4165 
Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His 

1190 " H95 L200 

CAC GAC TCG CTG AAT GCC AAG CAC TAC AAC TCC AAC CTC TCC^AAC AAA- 4213 
Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 

1205 1210 , 1215 

CCC CTC CCA GCC CCC ATC GAG AAA ACC ATC TCC AAA CCC AAA 4255 
Ala Leu Pro Ala Pro He Glu Lys Thr tie Ser Lys Ala Lys 

1220 1225 1230 

CGTGGGACCC GTGGGGTGCG AGGGCCACAT GGACAGAGGC CGGCTCGGCC CACCCTCTCC 4315 
CCTGAGAGTG ACCGCTGTAC CAACCTCTGT CCTACA GCC CAC CCC CCA CAA CCA 4369 

Gly Gin Pro Arg Clu Pro 
35 1235 

CAC CTC TAC ACC CTG CCC CCA TCC CGG GAT GAG CTG ACC AAC AAC CAG 4417 
Cln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin 
40 1240 1245 1250 

GTC ACC CTG ACC TGC CTG CTC AAA GGC TTC TAT CCC ACC GAC ATC GCC 4465 
Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala 
45 . 12S5 1260 ' 1265 

CTG GAG TGC CAC ACC AAT CGC CAG CCC GAC AAC AAC TAC AAC ACC ACC 4513 1 
Val Glu Trp Clu Ser Asn Gly Gin Pro Clu Asn Asn Tyr Lys Thr Thr 
1270 1275 1280 1285 



15 



20 



25 



30 



50 



55 



^SDOCID: <EP 0896002A1 J_> 



51 



10 



15 



EPO 896002 A1 

CCT CCC CTC CTC CAT TCC CAC CCC TCC TTC TTC CTC TAG ACC AAC CTC 456 1 
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu 

1290 1295 1300 

ACC CTC CAC AAC ACC ACG TCC CAC CAG CCC AAC CTC TTC TCA TGC TCC 4609 
Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser 

1305 1310 1315 

GTG ATG CAT GAG GCT CTC CAC AAC CAC TAC ACG CAG AAG AGC CTC TCC 4657 
Val Met Bis Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 

1320 1325 1330 

CTG TCT CCC GGT AAA TCA ^ 4675 

20 Leu Ser Pro Gly Lys 

• 1335 

Sequence No. 20 
25 Length of sequence: 27 

Type of sequence: Nucleic acid 

Number of strands: Single 
30 Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 

Sequence 

& GCTCGACCAA ACCCACCGCA ACTACCG 27 

Sequence No. 21 
40 Length of sequence: 21 

Type of sequence: Nucleic acid 

Number of strands: Single 
45 Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 

Sequence 

so ATACTGCCCT GATCACCATT G 21 
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Sequence No. 22 

Length of sequence: 22 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

GATGCCTTTA ATGATGTGAT TG 

Sequence No. 23 

Length of sequence: 21 

Type of sequence: Nucleic acid 

Number of strands: Single 

Topology: Linear 

Kind of sequence: Other nucleic acid, synthetic DNA 
Sequence 

TGTTGGTACT TCGGCTTTCT C 

Sequence No. 24 

Length of sequence: 8 

Type of sequence: Amino acid 

Topology: Circular 

Kind of sequence: Peptide 

Sequence 

Cya (le Pro Clu Leu lie Val Cys 
I 5 

Sequence No. 25 
Length of sequence: 8 
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Type of sequence: Amino acid 

Topology: Circular 

Kind of sequence: Peptide 

Sequence 

Cys Het Arg Tyr Thr Ser Ala Cys 
I 5 

Sequence No. 26 

Length of sequence: 8 

Type of sequence: Amino acid 

Topology: Circular 

Kind of sequence: Peptide 

Sequence 

Cys Clu Trp Het Ly? Arg Phe Cys 
1 5 

Sequence No. 27 

Length of sequence: 8 

Type of sequence: Amino acid 

Topology: Circular 

Kind of sequence: Peptide 

Sequence 

Cys Tyr Thr Thr Arg Leu Lys Cys 
1 S 

Sequence No. 28 

Length of sequence: 8 

Type of sequence: Amino acid 

Topology: Circular 

Kind' of sequence: Peptide 
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Sequence 

Cys Leu Arg Tyr Ser Val Pro Cys 

Sequence Ho. 29 

Length of sequence; 8 

Type of sequence: Amino acid 

Topology: Circular 

Kind of sequence: Peptide 

Sequence 

Cys He Val Asn Arg Leu Gly Cys* 
1 5 

Sequence No. ■ 30 

Length of sequence: 8 

Type of sequence: Amino acid 

Topology: Circular 

Kind of sequence: Peptide 

Sequence 

Cys Cly Leu Gin Ala Leu Pro Cys 
1 5 

Sequence Mo. 31 

Length of sequence: 8 

Type of sequence: Amino acid 

Topology: Circular 

Kind of sequence: Peptide 

Sequence 

Cys Lys Leu Lys Gly Thr SCet Cys 
I 5 



55 



1 



EP0 896002A1 

Claims 

1 . A chimeric protein comprising the a chain or 0 chain of an integrin and the heavy chain or light chain of an immu- 
noglobulin. 

5 

2. A chimeric protein heterocfimer complex, characterized in that a chimeric protein stated in claim 1 comprising the 
a chain of an integrin and the heavy chain or light chain of an immunoglobulin and a chimeric protein stated in claim 
1 corrprising the 0 chain of the integrin and the heavy chain or light chain of the immunoglobulin are associated 
with each other. 

10 

3. A chimeric protein heterodimer complex, according to claim 2, wherein the chimeric proteins stated in claim 1 are 
associated with each other in any of the following combinations (1), (2) and (3): 

(1) An a chain* immunoglobulin heavy chain-0 chain • immunoglobulin heavy chain chimeric protein het- 
is erodimer complex, in which a chimeric protein comprising the a chain of an integrin and the heavy chain of an 

immunoglobulin and a chimeric protein comprising the p chain of the integrin and the heavy chain of the immu- 
noglobulin are associated with each other. 

(2) An a chain • immunoglobulin heavy chain-p chain • immunoglobulin light chain chimeric protein heterodimer 
complex, in which a chimeric protein comprising the a chain of an integrin and the heavy chain of an immu- 

20 noglobulin and a chimeric protein comprising the p chain of the integrin and the light chain of the immunoglob- 

ulin are associated with each other. 

(3) An a chain • immunoglobulin light chain-p chain • immunoglobulin heavy chain chimeric protein heterodimer 
complex, in which a chimeric protein comprising the a chain of an integrin and the light chain of an immu- 
noglobulin and a chimeric protein comprising of the p chain of the integrin and the heavy chain of the immu- 

25 noglobulin are associated with each other. 

4. A chimeric protein or a chimeric protein heterodimer complex, according to any one of claims 1 through 3, wherein 
the a chain of an integrin is a1 , a2. a3, a4, a5, a6, a7, a8, a9, av, aL, aM, aX, allb or aE. 

30 5. A chimeric protein or a chimeric protein heterodimer complex, according to any one of claims 1 through 3. wherein 
the p chain of an integrin is p1 , p2, p3. p4, p5, p6, p7 or p8. 

6. A chimeric protein heterodimer complex, according to claim 2 or 3, wherein the a chain of an integrin is a4 or a2 
andthepchain is 01. 

35 

7. A chimeric protein or a chimeric protein heterodimer complex, according to any one of claims 1 through 3, wherein 
the chimeric protein comprising the a4 of an integrin and the heavy chain of an immunoglobulin is identified as the 
amino acid sequence of sequence No. 1 . 

40 8. A chimeric protein or a chimeric protein heterodimer complex, according to any one of claims 1 through 3, wherein 
the chimeric protein comprising the a2 of an integrin and the heavy chain of an immunoglobulin is identified as the 
amino acid sequence of sequence No. 19. 

9. A chimeric protein or a chimeric protein heterodimer complex, according to any one of claims 1 through 3, wherein 
45 the chimeric protein comprising the pi of an integrin and the heavy chain of an immunoglobulin is identified as the 

amino acid sequence of sequence No. 2. 

10. A DNA coding for a chimeric protein stated in claim 1 . 

so 11. A DNA coding for a chimeric protein stated in claim 1 , wherein the a chain of an integrin is a1 , a2. a3. a4, a5, a6, 
a7, a8, a9, av, aL, aM, aX, allb or aE. 

1 2. A DNA coding for a chimeric protein stated in claim 1 , wherein the p chain of an integrin is 01 , 02, 03, 04, 05, 06. 
07 or 08. 

55 

13. A DNA, according to claiml 1, which is identified as the nucleotide sequence of sequence No. 1 or 19. 

14. A DNA, according to claim 12, which is identified as the nucleotide sequence of sequence No. 2. 
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15. A recombinant vector, wherein a DNA stated in claim 10 is functionally linked to an expression control sequence. 

16. A recombinant vector, wherein a DNA stated in claim 1 1 is functionally linked to an expression control sequence. 
5 17. A recombinant vector, wherein a DNA stated in claim 12 is functionally linked to an expression control sequence. 

18. A recombinant vector, wherein a DNA stated in claim 13 is functionally linked to an expression control sequence. 

1 9. A recombinant vector, wherein the DNA stated in claim 1 4 is functionally linked to an expression control sequence. 

10 

20. An animal celt, comprising being transfected simultaneously by a recombinant vector in which a DNA coding for a 
chimeric protein comprising the a chain of an integrin and the heavy chain or light chain of an immunoglobulin is 
functionally linked to an expression control sequence, and a recombinant vector in which a DNA coding for a chi- 
meric protein comprising the p chain of the integrin and the heavy chain or light chain of the immunoglobulin is tune- 
rs tionally linked to an expression control sequence. 

21. An animal cell, according to claim 20, which is transfected simultaneously by the recombinant vectors stated in 
claims 16 and 17. 

20 22. An animal cell, according to claim 20. which is transfected simultaneously by the recombinant vectors stated in 
claims 18 and 19. 

23. A method for producing the chimeric protein heterodimer complex stated in claim 2, comprising culturing the animal 
cell stated in claim 20. 

25 

24. A drug, comprising a chimeric protein or chimeric protein heterodimer complex stated in any one of claims 1 
through 9. 

25. A drug composition, comprising a chimeric protein or chimeric protein heterodimer complex stated in any one of 
30 claims 1 through 9. 

26. A platelet substitute, comprising an isolated extracellular matrix receptor as an active ingredient. 

27. A platelet substitute, according to claim 26, wherein the extracellular matrix receptor is an integrin. 

35 

28. A platelet substitute, according to claim 27, wherein the a chain of an integrin is a1 , a2. a3. a4, a5, a6. a7, a8, a9, 
av, aL, aM, aX, allb or aE. 

29. A platelet substitute, according to claim 27, wherein the p chain of an integrin is p1 , p2, p3, 04, p5, p6, p7 or p8. 

40 

30. A platelet substitute, according to claim 27, wherein the integrin is integrin o2pi . 

31. A platelet substitute, according to claim 26, wherein the extracellular matrix receptor is a chimeric protein het- 
erodimer complex comprising an extracellular matrix receptor and an immunoglobulin. 

45 

32. A platelet substitute, according to claim 31 , wherein the chimeric protein heterodimer complex is a chimeric protein 
heterodimer complex comprising an integrin and an immunoglobulin. 

33. A platelet substitute, according to claim 32, wherein the chimeric protein heterodimer complex is the chimeric pro- 
se tein heterodimer complex stated in claim 2. 

34. A platelet substitute, according to claim 33, wherein the chimeric protein heterodimer complex is the chimeric pro- 
tein heterodimer complex stated in claim 6. 

55 35. A platelet substitute, according to any one of claims 26 through 34, wherein the extracellular matrix receptor is 
bound to a carrier when used. 

36. A platelet substitute, according to any one of claims 26 through 35, which is hemostatic. 
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37. A method tor testing the binding between a chimeric protein heterodimer complex stated in any one of claims 2 to 
9, and a ligand or cells, comprising the steps of bringing a chimeric protein heterodimer complex comprising an 
integrin and an immunoglobulin, and a ligand or ceils into contact with each other, to prepare a mixture, and meas- 
uring the amount of the chimeric protein heterodimer complex bound to the ligand or cells or the amount of the lig- 

5 and or cells bound to the chimeric protein heterodimer complex. 

38. A method for searching for a substance capable of being bound to an integrin, comprising using a chimeric protein 
heterodimer complex stated in any one of claims 2 though 9. 

10 39. A substance capable of being bound to an integrin, obtained by using the method stated in claim 38. 

40. A method for searching for a substance which inhibits the binding between an integrin and a ligand, comprising 
using the method stated in claim 37. 

is 41 . A method, according to claim 40, wherein the ligand is a f bronectin fragment identified as sequence No. 3 or a col- 
lagen. 

42. A protein, peptide or low molecular weight compound which inhibits the binding between an integrin and a ligand, 
obtained by using the method stated in claim 40 or 41 . 

20 

43. A method for measuring the amount of a ligand of an integrin, comprising using a chimeric protein heterodimer 
complex stated in any one of claims 2 through 9. 

44. A method for identifying an extracellular matrix exposed region, comprising using a chimeric protein heterodimer 
25 complex stated in any one of claims 2 through 9. 
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Hunan IgG liposome (normal plasma) 

Integrin a2/31tgG liposome (normal plasma) 
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